Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


r 


i 


3d  Congbess,  )    HOUSE  OF  REPRESENTATIVES.    (  Mis.  ttoa. 
2d  Session.      }  \    No.  83. 


DEPARTMENT  OF  THE  INTERIOR 

UNlTEn    STATES    GEOLOGICAL    SURVEY 
J.  W.  POWELL,  DIKECXtlB 


MINERAL    RESOURCES 


UNITED   STATES 


CALKNDAR   VKAK 

1891 


DAVID   T.  DAY 

CttlBP  OT   DIVISION    or   MININO   STATISTICS   ANIl  TKCHNOLOOY 


WASHINGTON 

OOVlilKNHBNT    PBINTINQ    OFFICE 

1893 


LIBRARY  OF  THE 
LELAND  STANFORD  JR.  UNIVERSITY, 

a. .2)77// 


UBRABT  OATALOOUE  SllPa 

United  8tate«.    Departmmi  of  the  i/nierUtr,    ( U.  8,  geological  swrveg.) 
Department  of  the  Interior  |  United  States  geologioal  snryey  | 
J.  W.  Powell,  director  |  —  |  Mineral  reaoorcea  |  of  the  |  United 
States  I  —  I  Calendar  year  |  1891  |  —  |  DaTld  T.  Day  |  chief  of 
dlTision  of  mining  statistics  and  technology  |  [Vignette]  | 
Washington  |  goyemment  printing  office  1 1893 
ip.  Tii,(ttOpp, 


Day  (Dayid  Talbot). 

Department  of  the  interior  |  United  States  geological  smrey  | 
g  J.  W.  Powell,  director  |  —  |  Mineral  resooroes  |  of  the  |  United 

^  States  I  —  I  Calendar  year  |  1891  |  ~  |  David  T.  Day  |  chief  of 

j  diyision  of  mining  statistics  and  technology  |  [Vignette]  | 

4  Washing^n  |  goyemment  printing  office  1 1893 

dP.    Til,  030  pp. 

[UsixxD  SxAZis.    D^portmma  qf  the  inUrior,     (XT,  8.  geologioal  iwrvoy.)^ 


S  Department  of  the  interior  |  United  States  geological  snryey  | 

8  J.  W.  Powell,  director  |  —  |  Mineral  resonroes  |  of  the  |  United 

1  States  I  —  I  Calendar  year  |  1891  |  •—  |  David  T.  Day  |  chief  of 

'S  division  of  mining  statistics  and  technology  [  [Vignette]  | 
^  Washington  |  government  printing  office  1 1893 

5  8®.   vii,  630  pp. 


ICinanl  Besonroet  of  the  United  Statei,  188L 


ThepobUoailloiis  ef  IIm  TTiiited  Statee  Geoloi^ioel  Surrey  are  iuned  in  aooordanoe  with  Ihe  ttntate 
■ppnyred  Mazdh  8, 1878,  which  deolaree  th»t— 

"ThA  pfobUoaAlont  of  the  Geologioal  Snryoy  shall  oontlet  of  the  annual  report  of  operstiona,  gedlogioal 
and  eeonomle  maps  Ulastnting  the  resooroes  and  dassiflcatlon  of  the  lands,  and  leporta  npon  general 
andeoonoBile  geology  and  paleontology.  The  annual  report  of  operationa  of  the  Geologioal  Surrey 
shall  aooomi»any  the  annual  report  of  the  Secretary  of  the  Interior.  All  spedal  memoirs  and  reports 
of  ssid  Snryey  shall  he  issued  in  uniform  ^[uarto  serieo  if  deemed  necessary  hy  the  Director,  bntother- 
wisein  ondinary  ootaTOs.  Three  thousand  copies  of  each  shall  he  puhlialied  for  adentiiic  exchanges 
sndfnr  sale  at  theprioe  of  publication ;  and  all  literary  and  cartographic  materials  receiTcd  in  exchange 
shall  he  the  property  of  the  United  States  and  farm  a  part  of  thelihrary  of  the  organisation;  and  the 
molting  from  the  aale  of  such  publicationa  shall  be  covered  into  the  Treasury  of  the  United 


On  July  7, 188S;  the  following  Joint  resolution,  referring  to  sU  QoTomment  publicationa,  was  psased 
hyCongiesst 

"That  wfaeaarer  any  document  or  report  shsU  be  ordered  printed  by  Congress,  there  shall  be  printed, 
in  addition  to  the  number  in  each  case  stated,  the  *ususl  number'  (1,734)  of  copies  for  binding  and 
distribution  among  those  entitled  to  reoeiTO  them.'* 

Xzeept  in  those  eaaea  in  which  an  extra  number  of  any  publication  haa  been  supplied  to  the  Survey 
by  special  resolution  of  Congress  or  haa  been  ordered  by  the  Secretary  of  the  Interior,  this  office  hss 
no  eopiso  fat  gratuitona  diatiibution. 
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1888.   4P.    xxix,  770pp.    45pL  andattaaof86ahaetefoIio.    Pzioe|8.40. 
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1888.   40.    xix,488pp.    7  pi.  and  atlaa  of  14  aheeta  folio.    Pzioe$2.00. 

Xiy.  Paaail  Fiahea  and  Poaafl  Planta  of  the  Tiiaaaio  Booka  of  Now  Jeraey  and  the  Coonoottoat  Yal- 
loy,  by  John  8.  Kewbeny.    1888.    4^.    zIt,  152  pp.    26  pL    Pzloe  $1.00. 

XY.  The  Potomao  or  Yonngar  ICeiosoio  Flora,  by  WilUam  MoitIb  Eontaina.  1880.  4P.  zIt,  877 
pp.    180  pi.    Text  and  platea  bound  Mparately.    Frioe$8.50. 

XYL  The  Paleosoio  Fiahea  of  North  Amerioa,  by  John  Strong  If  ewbeny.  1888.  4P.  840  pp.  68  pL 
Price  $1.00. 

XYn.  The  Floim  of  tho  Dakota  Group,  a  poathwnona  work,  by  Lao  Leaqnareox.  Edited  b7  7.  H. 
Knowltan.    1801.    4^.    400  pp.    66  pL    Price  $l.ia 

XYUL  Gaateropoda  and  Cephalopoda  of  the  Baritan  Clays  and  Greensand  Maria  of  New  Jeca^, 
by  Bobert  P.  Whitfield.    188L    40.    402  pp.    SO  pi.    Price  $1.00. 

XDL  The  Penokee  Iron-Bearing  Seriea  of  Northern  Wlioonain  and  MIohigan,  by  Boland  D.  Irriag 
andC.B.YanHiae.    1882.    40. 

XX.  Geology  of  the  Eiix«kaIMatrict,NeTada,  with  atlaa,  by  Arnold  Hagoa.  1882.  40.  418  pp.  8pL 
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XXI.  Tha  Tertiary  Bhynohophoroaa  Coleopten  of  North  Amarioa,  by  Samnel  Hnbbard  Sonddar. 
XXn.  A  Manual  of  Topographic  Methodt,  by  Heary  Gannett,  chief  topographer. 
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1.  On  Hypenthene-Andeaite  and  on  Triclinio  Pyroxene  in  Angitio  Bocka,  by  Whitman  Oroaa,  with  a 
GaologlcalSketchof Bnifiblo Peaks, Colorado, by S. F.Emmons.   1883.  8^.   42pp.   2 pi.   Price  10 centa. 

2.  Gold  and  SUver  Conversion  Tablea,  giving  the  coining  valuea  of  troy  ooncea  of  fine  metal,  ete.,  com- 
pated  by  Albert  Williams,  jr.    1888.    9P.    8  pp.    Price  5  cents. 

8.  On  the  Fossil  Fannaa  of  the  Upper  Devonian,  along  the  meridian  of  76^  80',  from  Tompkins  Coonty, 
New  York,  to  Bradford  Connty,  Pennsylvania,  by  Henry  S.  Williama.   1884.   8^.   86  pp.   FriceSoenta. 

4.  On  Mesosoic  FossUs,  by  Charles  A.  White.    1884.    80.    30  pp.    9  pi.    Price  5  centa. 

5.  A  Dictionary  of  Altitades  in  the  United  Statea,  compiled  by  Henry  Gannett.  1884.  80.  825  pp. 
Price  20  centa. 

6.  Elevations  in  the  Dominion  of  Canada,  by  J.  W.  Spenoer.    1884.    80.    48  pp.    Price  5  oenta. 

7.  Mapoteoa  Gcologica  Americana.  A  Catalogue  of  Geological  Maps  of  America  (North  and  Sonth), 
1752-1881,  in  geographic  and  chronologic  order,  by  Jnles  Maroon  and  John  Belknap  Maroon.  1884. 
9P.    184  pp.    Price  10  cents. 

8.  On  Secondary  Enlargementa  of  Mineral  Fragmenta  in  Certain  Bocks,  by  B.  D.  Irrlng  and  C.  B. 
YanHise.    1884.    %P,    66  pp.    Opl.    Price  10  cents. 

9.  A  report  of  work  done  in  the  Washington  Laboratory  daring  the  fiscal  year  1883-'84.  F.  W.  Clarke, 
chief  chemist.    T.  M.  Chataid,  ajssistant  chemiat.    1884.    8°.    40  pp.    Price  6  centa. 

10.  On  the  Cambrian  Faunas  of  North  America.  Preliminary  stadias,  by  Charlea  DooUttle  Walcott. 
1884.    8°.    74  pp.    10  pi.    Price  5  cents. 

11.  On  the  Quaternary  and  Becent  MoUoaoa  of  the  Great  Basin;  with  Descriptions  of  New  Forma, 
by  B.  Ellsworth  Call.  Introdaoed  by  a  sketch  of  the  Quaternary  Lakea  of  the  Great  Basin,  by  G.  K. 
Gilbert.    1884.    9P.    66  pp.    6  pi.    Price  5  cents. 

12.  A  Crystallographlc  Study  of  the  Thinolite  of  Lake  Lahontan,  by  Edward  S.  Dana.  1884.  tfi. 
34  pp.    8  pi.    Price  5  centa. 

13.  Boundaries  of  the  United  Statea  and  of  the  several  States  and  Territoriea,  with  a  Historical 
Sketch  of  tho  Territorial  Changes,  by  Henry  GamietL    188&.    BP.    135  pp.    Price  10  centa. 
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LETTER  OF  TRANSMITTAL. 


United  States  Geological  Suetbt, 
Division  op  Mining  Statistics  and  Technology, 

Washington.  D.  C,  December  19, 1892. 
SiB:  I  have  the  honor  to  transmit  herewith  a  report  in  continuation 
of  the  series  "  Mineral  Resources  of  the  United  States,'*  of  \15hich  the 
present  volume  is  the  eighth  and  bears  the  title  '^  Mineral  Besources 
of  the  United  States,  1891."  In  it  the  statistical  data  are  brought  for- 
ward uniformly  to  December  31, 1891,  though  much  of  the  descriptive 
text  is  the  result  of  developments  of  the  year  1892.  In  accordance 
with  your  instructions,  a  rex)ort  covering  the  statistics  of  1892  is  in  active 
preparation  and  will  be  transmitted  to  the  printer  in  May. 

The  several  imx>ortant  chapters  of  the  present  report  have  been  pub- 
lished in  advance,  ilnd  I  beg  to  offer  you  my  hearty  thanks,  especially 
for  the  cooperation  which  you  have  given  in  carrying  out  this  new 
feature,  as  well  as  for  the  attention  you  have  given  in  carrying  out  the 
general  work. 

Very  respectfully,  your  obedient  servant, 

David  T.  Day, 

Oeologistin  Cha/rge. 
Hon.  J.  W.  Powell, 

Director^  U.  S.  Geological  Survey* 


INTRODUCTION. 


This  is  the  eighth  volume  of  the  series  ^^  Mineral  Besources  of  the 
United  States."  The  general  object  of  the  series  is  to  show  the  prog- 
ress made  firom  year  to  year  in  the  production  of  minerals.  Of  primary 
importance  is  the  statement  of  the  total  quantity  and  value  of  every 
substance  mined.  This  volume  is  entitled  ^'Mineral  Besources  of  the 
United  States,  1891,"  because  it  contains  a  complete  statement  of  the 
mineral  products  during  that  year.  In  order  that  such  a  statement 
may  be  intelligible  it  is  accompanied  by  a  considerable  volume  of  sec- 
ondary information  concerning  new  discoveries  of  mineral  deposits, 
new  uses  for  these  products,  and  improved  technical  processes  by  which 
minerals  have  been  made  more  available,  the  yield  increased,  etc. 
This  secondary  information  is  not  limited  to  the  dose  of  the  statistical 
period  under  consideration.  It  is  complete  up  to  the  latest  date  possi- 
ble, frequently  far  into  1892.  This  is  because  of  the  impossibility  of 
concluding  a  complete  canvass  of  the  product  of  huge  industries  like 
coal,  iron  ores,  and  building  stone  without  a  considerable  delay  after 
the  dose  of  the  year  reviewed. 

The  present  volume  deals  with  the  mineral  progress  of  the  year  1891, 
and  covers  about  the  same  range  of  subjects  treated  in  the  previous 
reports.  The  totals  have  already  been  published,  and  also  the  prind- 
pal  chapters  in  complete  form  as  soon  as  compiled. 

The  sources  of  information  have  been  in  general  the  same  as  in 
previous  volumes,  but  with  a  constant  increase  in  the  number  of  returns 
recdved  direct  from  the  producers. 

The  names  of  the  contributors  of  the  various  sections  api>ear  in  con- 
nection with  the  subjects  treated. 

In  addition  much  mformation  has  been  recdved  from  State  geologists 
and  other  public  officers,  which  is  duly  credited  whenever  possible. 
The  statistics  of  imports  and  exports  are  published  as  usual  from  the 
records  in  the  o  fflce  of  the  Bureau  of  Statistics  of  the  Treasury  Depart- 
ments 

vu 


MINERAL  RESOURCES  OF  THE  UNITED  STATES. 


SUMMARY. 

XETALS. 

Iron  and  steel. — The  production  of  pig  iron  declined  from  10,307,028 
short  tons  in  1890  to  9,273,455  short  tons  in  1891.  The  production  of 
most  other  manufactures  of  iron,  notably  steel  ingots,  steel  rails,  and 
cut  nails,  declined  also.  The  product  of  pig  iron  was,  however,  greater 
than  in  any  other  country. 

€hld  and'  silver. — The  output  of  gold  aggregated  1,604,840  fine  ounces 
(troy),  with  a  value  of  $33,175,000;  an  increase  of  $330,000  over  1890. 
This  product  equaled  that  of  1888,  and  is  larger  than  in  any  other  year 
since  1881,  with  the  single  exception  of  1886,  when  it  reached  $35,000,- 
000.  While  there  have  been  many  new  finds,  notably  in  Oregon,  Mon- 
tana, and  Colorado,  there  have  been  no  rich  strikes  in  the  nature  of 
bonanzas,  and  many  old  properties  have  been  abandoned. 

The  silver  product  amounted  to  58,330,000  ounces;  a  gain  of  3,830,000 
ounces  over  1890.  The  coining  value  was  $75,416,565.  The  commercial 
price  of  silver  bullion  averaged  $0,988  per  ounce. 

The  above  statistics  of  gold  and  silver  were  collected  by  the  Director 
of  the  Mint. 

Copper. — ^Total  product  was  295,810,076  pounds,  valued  in  New  York 
at  $38,455,300,  against  265,115,133  pounds  in  1890.  Copper  from  im- 
ported pyrites  is  included  in  both  years.  The  product  is  greater  than 
in  any  previous  year.  The  increase  came  from  Lake  Superior,  Arizona, 
and  Galifomia;  Montana's  output  remained  about  the  same  as  in  1890. 
The  stock  of  copper  declined  in  the  United  States. 

Lead. — The  product  increased  beyond  all  previous  years  to  202,406 
6hort  tons,  worth  in  New  York  $17,609,322.  The  increase  was  in  desil- 
verized lead. 

Zinc. — The  total  product  was  80,337  short  tons  in  1891,  against 
63,683  short  tons  in  1890.  Its  value  was  $8,033,700.  The  product  has 
been  increasing  each  year  since  1882.  Nearly  every  important  producer 
showed  an  increased  output. 

Quieksilter. — The  product  was  practically  the  same  in  1891  as  in  1890. 
In  1889  it  amounted  to  26,484  flasks  of  76^  pounds  net.  In  1890,  22,926 
flasks  were  produced  and  22,904  flasks  in  1891.    Califotma  ^^^a  ^^ 
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only  producing  State.  The  largest  producer,  the  New  Almaden  mine, 
declined  to  smaU  proportions,  but  its  decreased  output  was  compensa- 
ted by  increases  in  others.  In  spite  of  decreased  production  over  the 
world  and  also  decreased  stock  the  price  declined.  It  is  expected  that 
the  price  will  improve  in  1892  but  that  the  production  will  not  increase. 

Aluminum. — ^The  amount  made  is  constantly  increasing.  In  1890 
47,881  x>ounds  of  metallic  aluminum  were  made,  besides  13,400  pounds 
of  aluminum  contained  in  ferro-aluminum  and  aluminum  bronze.  In 
1891  this  increased  to  100,000  pounds  of  aluminum  and  60,000  pounds 
in  bronze  and  ferro-aluminum.  The  demand  for  experimental  pur- 
poses increases.  The  total  product  in  1891,  including  that  in  alloys,  is 
valued  at  8100,000. 

Large  deposits  of  bauxite  have  been  found  in  Arkansas  in  addition 
to  that  which  has  already  been  mined  in  Georgia.  Careful  tests  are 
being  made  to  determine  the  availability  of  these  new  sources  of  sup- 
ply- 

Mcmgcmese. — ^The  product  declined  from  25,684  long  tons,  worth 

$219,050,  in  1890,  to  23,416  long  tons  in  1891,  worth  8239,129.  The  de- 
crease  was  in  the  Virginia  mines,  which  was  partly  compensated  by 
production  in  Colorado. 

Nickel  a/nd  cobalt. — ^In  1891  the  Gap  mine  in  Pennsylvania  was  the 
only  actual  producer  of  nickel  and  cobalt.  Its  product  was  118,498 
pounds,  worth  871,099.  In  1890  the  total  product  was  223,488  pounds, 
worth  8134,093.  In  1891  the  quantity  of  nickel  from  Canadian  matte 
smelted  in  the  United  States  exceeded  the  domestic  product. 

OhromS'iron  ore. — The  production  decreased  from  3,599  long  tons  in 
1890  to  1,372  long  tons  in  1891.  It  was  valued  at  815  per  ton  in  San 
Francisco  during  1891,  but  the  price  declined  to  810  in  1892,  and  ship- 
ments stopped  after  300  tons  had  been  delivered. 

Tin. — ^The  industrial  production  of  tin  began  in  California  and 
amounted  to  125,289  x)ounds,  worth  at  the  New  York  price  825,058. 
Machinery  was  erected  at  the  Virginia  mines  for  testing  the  value  of 
the  ore,  and  the  mill  in  South  Dakota  was  nearly  complete  at  the  end 
of  the  year. 

Antimony. — ^The  product  consisted  of  278  short  tons  of  metallic  anti- 
mony and  antimony  contained  in  exported  ores,  all  valued  at  847,007. 
This  all  came  from  Nevada.  The  mines  in  Idaho,  which  produced  in 
1890,  are  closed  by  litigation.  The  product  in  1890  aggregated  129 
short  tons  of  metallic  antimony,  worth  840,756. 

FUBL8. 

Coal. — The  product  increased  from  157,788,656  short  tons  in  1890, 
worth  at  the  mines  8176,804,573,  to  168,566,669  short  tons  in  1891,  val- 
ued at  8191,133,135.  The  gain  in  tonnage  was  10,778,013,  and  in  value 
814,328,562.  The  production  of  Penuwsylvania  anthracite  increased  from 
46,468,641  short  tons  in  1800  to  50,665,431  in  1891.    In  spite  of  a  de- 
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creased  prodnctioii  in  the  Gonnellsyille  coke  region  the  yield  of  Penn- 
sylvania bitominoas  coal  increased  about  500,000  tons,  owing  chiefly  to 
increased  consmnption  by  local  trade.  The  notable  increases  were  in 
West  Virginia,  where  a  gain  of  nearly  2,000,000  tons  brings  the  pro- 
duct for  1891  to  over  9,000,000,  and  in  the  Indian  Territory,  where  the 
million-ton  mark  is  touched  for  the  first  time.  Ohio  and  Illinois,  the 
two  largest  coal  producers  outside  of  Pennsylvania,  report  a  some- 
what larger  output  in  1890. 

Ooke. — ^A  strike  in  the  Gonnellsville  region  from  February  until  May 
effected  a  decrease  of  over  a  miUion  tons  in  the  product  from  Pennsyl- 
vania. In  the  Flat  Top  region  the  product  was  also  slightly  less  than 
in  1890. 

Petroleum. — ^The  discovery  of  the  McDonald  and  several  other  new 
fields  in  Pennsylvania,  together  with  the  increase  in  Ohio,  resulted  in 
a  product  of  54,291,980  barrels,  worth,  at  the  average  price  of  oil  at  the 
producing  centers,  $32,575,188.  This  is  the  greatest  product  of  any 
year  in  the  history  of  the  oil  industry  in  the  United  States.  In  1890  the 
product  amounted  to  45,822,672  barrels,  worth  $35,365,105. 

Natural  gas. — The  product  declined  from  a  value  of  $18,742,725  in 
1890  to  $15,500,084  in  1891.  The  value  used  is  that  of  the  coal  dis- 
placed. Efforts  have  been  made  to  utilize  the  natural  gas  which  has 
been  observed  for  years  on  the  eastern  shore  of  Great  Salt  lake. 

STBUCTUBAL  MATEBULS. 

Stone. — ^The  stone  product  of  all  kinds  was  about  the  same  as  the 
preceding  year,  being  valued  at  $47,000,000  in  1890  and  $47,294,746  in 
1891,  not  including  the  limestone  used  for  lime.  The  lime  amounted  to 
60,000,000  barrels,  worth  $35,000,000. 

Cement. — ^The  production  of  Portland  cement  is  constantly  increasing. 
In  the  year  under  review  it  amounted  to  450,000  barrels.  The  total 
product  of  all  kinds  of  cement  aggregated  8,222,792  barrels,  worth 
$6,680,951. 

Limestone  for  iron  fltix. — ^This  product  declined  with  the  pig-iron 
industry  to  5,000,000  long  tons,  worth  $2,300,000.  In  1890  5,521,622 
long  tons  were  produced,  worth  $2,760,811. 

HISCELLINEOUS. 

Precious  stones. — Turquois  is  now  mined  regularly  in  New  Mexico. 
The  sapphire  mines  in  Montana  are  also  to  be  opened  systematically, 
and  in  the  state  of  Washington  a  find  of  very  valuable  opals  will  be 
mined.  The  product  in  1891  increased  to  a  value  of  $235,300  from 
$118,833  in  1890.  The  gem  mines  of  ]!^orth  Carolina  and  Paris,  Maine, 
were  not  operated. 

Phosphate  rock. — South  Carolina  produced  332,414  long  tons  of  land 
rock,  valued  at  $2,071,693,  and  130,528  tons  of  rivex  toet,  ^ot^3a. 
$760,977,  as  against  353^757  long  tons  of  land  rock  and  IIQ ,2.41  \«vi^  ^t 
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river  rock,  with  an  aggregate  value  of  82,875,606  in  1890.  Phosphate 
mining  in  Florida  had  not  settled  down  to  a  firm  condition,  and  a  great 
deal  of  rock  was  taken  out  without  regard  to  the  condition  of  the 
market.  The  consequence  was  that  over  50,000  tons  of  land  rock  and 
12,000  tons  of  river  pebble  ^ere  carried  over  January  1, 1892,  having 
failed  to  find  a  remunerative  demand.  The  Florida  rock  marketed  con- 
sisted of  57,982  tons  of  land  rock,  worth  $391,894,  and  54,500  tons  of 
river  pebble,  worth  $285,890. 

Marls. — The  product  in  New  Jersey  is  still  declining;  135,000  tons, 
worth  $67,500,  comprised  the  output  in  1891.  The  marls  of  Virginia 
were  used  to  a  slight  extent. 

Asphaltum. — The  product  consisted  of  39,962  tons  of  bituminous  rock 
from  Galifornia,  worth  $154,164;  3,000  tons  of  the  same  material  firom 
Kentucky,  valued  at  $6,000,  and  1,732  tons  of  gilsonite  from  Utah. 
Part  of  this,  sold  at  Salt  Lake  City,  brought  $2,000;  the  remainder  was 
shipped  to  St.  Louis  for  distribution  and  manufaicture  into  varnishes, 
insulators,  etc.  The  value  at  St.  Louis  is  about  $50  per  ton.  The 
total  value  for  this  portion  of  the  product  was  $80,100.  The  combined 
value  of  bituminous  rock  and  gilsonite  was  $242,264,  against  $190,416 
in  1890,  a  gain  of  $51,848. 

^aZ^.— Product  in  1891,  9,987,946  barrels,  worth  $4,716,121;  in  1890, 
8,776,991  barrels,  worth  $4,752,286. 

Bromine. — ^The  product  decreased  from  387,847  x>ounds,  worth 
$104,719,  in  1890,  to  343,000  pounds,  worth  $54,880  in  1891.  The  consid- 
erable  decrease  in  value  was  caused  by  a  decline  in  the  price  from  25  to 
15  cents  per  pound.    The  decline  was  due  to  accumulated  stocks. 

Sulphur. — In  Utah  1,200  tons  were  mined  and  sold  at  $33  per  ton. 
No  sulphur  was  mined  in  1890. 

Pyrites. — ^The  demand  is  more  than  equal  to  the  supply,  and  new 
mines  are  being  opened  in  Virginia.  The  old  mines  at  Ducktown, 
Tennessee,  will  be  reopened.  Product,  119,320  tons  in  1891,  worth 
$338,880. 

Oraphite. — ^The  product  was  limited  to  New  York  state  and  was  val- 
ued at  $110,000.    The  product  in  1890  was  worth  $77,500. 

Barytes. — The  production  continues  to  increase.  The  output,  which 
came  principally  from  Missouri  and  Virginia,  and  smaller  amounts  from 
North  Carolina  and  South  Carolina,  was  31,069  tons  in  1891.  This  was 
a  gain  of  9,158  tons  over  1890,  in  which  year  the  product  was  entirely 
from  Missouri  and  Virginia. 

Oypsum. — The  product  increased  from  182,995  short  tons  in  1890  to 
208,126  tons  in  1891.  The  value  increased  from  $574,523  to  $628,051. 
The  states  producing  it  were  California,  Colorado,  Iowa,  Kansas,  Mich- 
igan, New  York,  Ohio,  South  Dakota,  Utah,  Virginia,  and  Wyoming, 

Mineral  paints. — ^The  product  includes  25,142  short  tons  of  metalli  c 
paint,  worth  $334,455;  18,294  short  tons  of  ocher,  umber,  and  sienna, 
worth  $233,823;  4,091  tons  of  Venetian  reds,  valued  at  $90,000;  and  25 
tans  ofsoapstone  pigment,  worth  $200. 


SUMMARY. 


Mineral  waters. — ^The  amount  sold  in  bottles,  barrels,  etc.,  aggregated 
18,392,732  gallons,  worth  $2,996,259,  against  13,907,418  gallons  in  1890, 
worth  92,600,750. 

Metallio  products  of  the  United  States  in  1891, 


Produots. 


Pie  iron long  tona. 

Si^r troy  onnoes. 

Gold do... 

Copper ponndB. 

Leaa short  tons . 

Ztaio do... 

Qniokftllrer flasks. 

Nickel pounds. 

Alniyiti^niiff ...do.. - 

Tin do... 

Antimony short  tons. 

Platinum troy  onnoes. 


Total  valne. 


Quantity. 


8,279,870 

58,330.000 

1,604.840 

295,810,076 

202,406 

80, 337 

22,904 

118,498 

150,000 

125,289 

278 

100 


Valae. 


$128,337,985 

75, 416, 565 

33,175,000 

38.455.300 

17, 609, 322 

8,033,700 

1, 036, 386 

71,099 

100,000 

25,058 

47,007 

500 


802,307,922 


Nbn-^netallio  mineral  products  of  the  United  States  in  1891. 


Products. 


Bituminous  coal long  tons.. 

Pennsylvania  anthracite do 

Building  stone 

Petroleum barrels.. 

XJme do.... 

H^atnralgas 

Cement barrels . . 

Salt do.... 

Phosphate  rock long  tons . . 

Limestone  for  iron  flux dd — 

Mineral  waters gallons  sold.. 

Zinc  white » short  ton  s . . 

Potters'  clay long  tona . . 

Mineral  paints do 

Borax pounds . . 

Gypsum short  tons. . 

Gnndfltones 

Fibrous  talc short  tons . . 

Pyrites long  ton  s . . 

Soapstone short  tons. . 

Manganese  ore long  tons.. 

Asphaltum short  tons. . 

Precious  stones 

Bromine pounds. . 

Corundum short  tons. . 

BMytes  (crude) long  tons.. 

Graphite pounds . . 

Millstones 

NoTaculite pounds . . 

Marls short  tons . . 

Plint long  tons . . 

Fluorspar short  tons . . 

Chromic  iron  ore long  tons. . 

Inftisorial  earth short  tons . . 

Feldspar long  tons.. 

Mica pounds . . 

Osocerite,  refined do ... . 

Cobalt  onde do — 

fflate  ground  as  a  pigment long  tons. . 

Sulphur short  tons.. 

Asbestoe do — 

ButUe pounds.. 

Lithographic  atone short  tons.. 


Total  value. 


Quantity. 


106, 268, 962 
45,236,992 


54, 291, 980 
60,000,000 


8, 222, 792 

9, 987, 945 

587,988 

5,000.000 

18, 392, 732 


400.000 

47.652 

13, 380, 000 

208,126 


53,054 
119. 320 
16,514 
23,416 
45,054 


343,000 

2.265 

31, 069 


1, 375, 000 

135,000 

15,000 

10,044 

1,372 


10.000 

75, 000 

50,000 

7,200 

2,000 

1,200 

66 

300 


Value. 


$117, 188, 400 

73,944,735 

47, 294, 746 

32, 675, 188 

35,000,000 

15, 500, 084 

6, 680. 951 

4,716,121 

3, 651, 150 

2, 300, 000 

2, 996, 259 

1, 600, 000 

900,000 

658,478 

869,700 

628,  051 

476, 113 

493, 068 

338,  880 

243, 981 

239, 129 

242,  264 

235,300 

54,880 

90, 230 

118,  363 

110.  000 

16,  587 

150,000 

67,500 

60,000 

78. 330 

20.580 

21,088 

50,000 

100,000 

7,000 

18,000 

20.000 

39,600 

3,960 

800 


353,790,416 


Ri%um4. 
IfetalB 

Kon-metallic  mineral  substances  named  in  foregoing  table. 
Estmuited  value  of  mineral  products,  unspecified 


$302, 307, 922 


Grand  total Q^A'^^i^'^ 
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Mineral  produeU  of  the  United  Statee 


1 

2 
3 

4 
5 
6 
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8 
9 

10 
11 
12 


18 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
81 
32 
33 
34 
35 
36 
37 
38 
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40 
41 
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43 
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45 
46 
47 
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40 
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52 
53 
54 
55 
56 

57 
58 
59 
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Produots. 


KBTALZJO. 

Pie  iron,  value  ftt  Philadelphia long  tons . 

Silver,  coining  valae troy  ounces. 

Gold,  coining  valae do... 

Copper,  value  at  New  Tork  City pounds . 

Lead,  value  at  Kew  York  City short  tons . 

Zinc,  value  at  New  Tork  City do. . . 

Quicksilver,  value  at  San  Francisco flasks. 

Nickel,  value  at  Philadelphia pounds . 

Aluminum,  value  at  Pittsburg do. . . 

Tin do... 

Antimony,  value  at  San  Francisco. . .  .short  tons. 

Platinum,    value    Ccrude)    at    San  Francisco. 

troy  ounces. 


3,375,912 

30,320,000 

1,741,500 

60, 480, 000 

97,825 

23,239 

59.926 

829,968 


Total  value  of  metallic  products 

Mozr-KBTALLIC  (spot  valoes). 

Bituminous  coal long  tons.. 

Pennsylvania  anthracite do 

Building  stone 

Petroleum barrels . . 

Lime do 

Natural  gas 

Cement barrels . . 

Salt do 

Phosphate  rock long  tons.. 

Limestone  for  iron  flux do — 

Mineral  waters gallons  sold. . 

Zinc-white short  tons. . 

Potters'  clay long  tons.. 

Mi  neral  paints do 

Borax pounds.. 

Gypsum short  tons. . 

Grindstones 

Fibrous  t^c short  tons . . 

Pyrites long  tons . . 

Soapstone short  tons . . 

Manganese  ore long  tons. . 

Asphaltum short  tons . . 

Precious  stones 

Bromine .- pounds . . 

Corundum short  tons . . 

Barytes  (crude) long  tons . . 

Graphite pounds. . 

Millstones 

Novaculite pound  s . . 

Marls short  tons. . 

Flint long  tons . . 

Fluorspar short  tons. . 

Chromic  iron  ore long  tons . . 

Infusorial  earth shoxr  tons . . 

Feldspar long  tons.. 

Mica pounds. . 

Ozocerite,  refined do — 

Cobalt  oxide do 

Slate  ground  as  a  pigment long  tons.. 

Sulphur short  tons . . 

Asbestos do.... 

Rutile pounds.. 

Lithographic  stone short  tons  . 

Total  value  of  non-metallic  mineral  products . 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products 
specified. 

Grand  total 


38,242,641 
25.580,189 


on- 


1880. 


Quantity. 


50 
100 


26, 286, 123 
28,000,000 


2,072,943 

5,961,060 

211. 377 

4, 500,  OOU 

2, 000, 000 

10, 107 

25.783 

3,604 

3, 692, 443 

90,000 


4,210 
2,000 
8,441 
5,781 
444 


Value. 


$89,315,569 

39,200,000 

36,000,000 

11,491,200 

0,782,500 

2,277,432 

1,797,780 

164,984 


10,000 
400 


190, 030, 865 


58, 443, 718 
42, 196, 678 
18, 356, 055 
24.183,233 
19, 000, 000 


404,690 

1,044 

20,000 


420.000 

1,000.000 

20,000 

4,000 

2.288 

1,833 

12,500 

81.669 


7,251 

1,000 

600 

150 

100 


1, 852, 707 

4, 829, 566 

1, 123, 823 

3, 800, 000 

500,000 

763,738 

200. 457 

135,840 

277,233 

400,000 

£00,000 

.54,730 

5,000 

66,665 

86,415 

4,440 

100, 000 

114,752 

20,280 

80,000 

49.800 

200,000 

8,000 

500,000 

80,000 

16,000 

27,808 

45,660 

60,000 

127,825 


24,000 

10,000 

21,000 

4,312 

400 


173,279,135 

190, 039, 865 

6, 000, 000 


1369,319,000 


1881. 


Quantity. 


4,144,254 

33,077,000 

1,676,300 

71,680,000 

117,085 

26,800 

60,851 

265,668 


$87,029,334 

43, 000. 000 

34, 700, 000 

12, 175, 600 

11, 240, 160 

2,680,000 

1, 764, 679 

292,235 


50 
100 


48,179,475 
28, 500, 016 


27,661,238 
30, 000, 000 


2,500,000 

6.200,000 

266,734 

6, 000, 000 

3,700,000 

10,000 

25,000 

6,000 

4,046,000 

85,000 


6,000 
10,000 
7,000 
4,895 
2,000 


800,000 

500 

20,000 

400,000 


500.000 

1, 000, 000 

25,000 

4,000 

2,000 

1,000 

14,000 

100,000 


8,260 

1,000 

600 

200 

200 

50 


Value. 


10.000 
400 


192,892.408 


60,224,344 
64,125,086 
20,000,000 
25, 448, 339 
20,000,000 


2,000,000 

4,200,000 

1, 980,  259 

4, 100, 000 

700,000 

700,000 

200,000 

100,000 

804,461 

850,000 

500.000 

60,000 

60,000 

75,000 

73,425 

8.000 

110,000 

75,000 

60.000 

80,000 

80,000 

150.000 

o.  OoU 

500,000 
100,000 
16.000 
30,000 
10.000 
70.000 
250,000 


25,000 
10,000 
21,000 

7,000 
700 

1,000 


206.  783, 144 

192, 892. 408 

6, 500, 000 


406, 175, 552 


SUMMARY 


/br  the  eaUndar  year$  1880  to  1891, 


1882. 

1883. 

1884. 

1885. 

Qnantitj. 

Value. 

Qnantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

4.628,328 

36,197,605 

1,572,186 

01,646,232 

132,880 

33,765 

52,732 

281,616 

$106,336,420 

46,800,000 

32,500.000 

16,038.091 

12,624,550 

3,646,620 

1,487,042 

300,777 

4,505,510 

85,733,622 

1,451,248 

117,151,795 

143, 967 

36,872 

46,725 

58,800 

83 

$01,010,200 

46,200,000 

30, 000, 000 

18,064,807 

12,322.719 

3, 311, 106 

1, 253. 632 

52,920 

875 

4,097,868 

87. 744, 605 

1.489,949 

145,221,934 

189,897 

38.544 

81, 913 

64,550 

150 

$73,761,624 

48,800,000 

30, 800, 000 

17, 789, 687 

10, 537, 042 

3, 422, 707 

936,327 

48, 412 

1,350 

4,0U,525 

30,010,270 

1, 538, 376 

170, 962, 607 

129, 412 

40.688 

82,073 

277,904 

288 

$64,712,400 

51,600,000 

31, 800, 000 

18. 292, 999 

10.469.431 

3,539,856 

079, 189 

179, 975 

2,550 

1 
2 
3 
4 

5 
6 

7 
8 
0 

10 

60 
200 

12.000 
600 

60 
200 

12,000 
600 

60 
150 

12,000 
450 

50 
25C 

10,000 
187 

11 
12 

219, 756, 109 

203.128,859 

186, 109, 599 

181, 586, 587 

18 

60,861,100 
31,358,264 

76,076,487 

70. 566, 094 

21, 000, 000 

24,065,068 

21,700,000 

215.000 

3,672,750 

4,320,140 

1, 002, 462 

2. 310, 000 

800,000 

700,000 

240,000 

105,000 

338,003 

450,000 

700,000 

75,000 

72.000 

90,000 

67,080 

10,500 

150,000 

75,000 

80,000 

80,000 

34,000 

68,531,500 
84, 836, 468 

82, 237, 800 

77, 257. 055 

20, 000, 000 

25,  790, 252 

19, 200. 000 

475, 000 

4, 293, 500 

4,211.042 

2, 270. 280 

1, 907, 136 

1, 119,  603 

840,000 

250,000 

84.000 

585,000 

420,000 

600.000 

75,000 

187, 500 

150.000 

92,325 

10,500 

207, 050 

72.264 

100,000 

108,000 

46,000 

150.000 

10,000 

486.  000 

100,000 

20,000 

60,000 

5,000 

71. 112 

285,000 

73, 780, 539 
33, 175, 756 

77,417,066 

66,351,512 

19. 000, 000 

20,  595.  966 

18, 50«),  000 

1, 460, 000 

8,  720. 000 

4, 197,  734 

2,  374,  784 

1,700,965 

1, 459, 143 

910,  000 

270, 000 

84,000 

490,000 

390, 000 

570,000 

110, 000 

175,000 

200,000 

122.160 

10, 500 

222,975 

67,464 

108,  000 

100,000 

64, 840, 668 
84,228,548 

82,847,648 

76, 671, 948 

19,000,000 

19, 198, 243 

20, 000. 000 

4,857,200 

3, 492, 500 

4, 825, 345 

2, 846, 064 

1. 678, 478 

1, 312, 845 

1, 050, 000 

275, 000 

43. 575 

480,000 

405, 000 

600,000 

110,000 

220,500 

200,000 

190, 281 

10,500 

209,900 

89,900 

108,000 

75,000 

26,231 

100,000 

15,000 

437,500 

120,000 

22,500 

40,000 

5,000 

68,000 

161,000 

14 
15 
10 

80.510.830 
81, 000. 000 

23, 449, 633 
32,000,000 

24, 2i8, 438* 
37, 000, 000 

21, 847, 205 
40,  OOO.  000 

17 
18 
10 

8,250,000 

6,41Z373 

332,077 

8.850.000 

5,000,000 

10,000 

80.000 

7,000 

4,236.201 

100.  OOO 

4, 190, 000 

6, 192, 231 

378, 380 

3. 814, 273 

7  520, 423 

12,000 

82,000 

7,000 

6,500,000 

90,000 

4,000,000 

6, 514, 987 

431, 779 

8, 401, 930 

10, 215, 828 

13,000 

85,000 

7,000 

7, 000, 000 

90,000 

4, 150, 000 

7,038,653 

437,856 

3, 856, 956 

9, 148, 401 

15,000 

36,000 

8,950 

8, 000, 000 

90,405 

20 
21 
22 
28 
24 
25 
26 
27 
28 
20 
30 

6,000 

12,000 

6.000 

8,000 

6,000 
25,000 
8,000 
6,155 
3.000 

10,000 
35,000 
10,000 
10,180 
3,000 

10,000 
49,000 
10,000 
23,258 
3.000 

31 
33 
38 
34 

35 

30 

250.000 

500 

30,000 

425,000 

301, 100 

550 

27,000 

575,000 

281,100 

600 

25,000 

310.000 

600 

15,000 

327,883 

37 
38 
30 
40 

200.000 

150,000 
12,000 

437,500 

120,000 

20,000 

35,000 

5,000 

55, 112 

368,525 

41 

600,000 

1,080,000 

25,000 

4,000 

3.500 

1,000 

14,000 

100,000 

10,000 
540,000 
100,000 

20,000 

50,000 
8,000 

70,000 
250,000 

600,000 

972.000 

25.000 

4,000 

3,000 

1,000 

14,100 

114,000 

800,000 

875,000 

30,000 

4,000 

2,000 

1,000 

10,900 

147, 410 

1,000.000 

875,000 

30,000 

5,000 

2,700 

1,000 

13,600 

92,000 

43 
48 
44 
45 
46 
47 
48 
40 
50 

11,653 
2,000 

600 
1,200 

500 

82,046 
24,000 
21.000 
86,000 
1,800 

1,096 
2,000 
1,000 
1,000 
550 

2,795 
24,000 
27,000 
30,000 

2,000 

2,000 
2,000 

500 
1,000 

600 

5,100 
20,000 
12,000 
30,000 

2.000 

68,723 

1,975 

715 

300 

600 

65,373 

24,687 

17,875 

9,000 

2,000 

51 
53 
53 
54 
55 
56 

231,340,150 

210.756,109 

6,500,000 

243,812,214 

203,128,859 

6,500,000 

221, 879, 506 

186, 109, 599 

5,000,000 

241, 312, 093 

181,586.587 

5,000,000 

57 

58 

50 

457,505,250 

453,441,073 

412,080,105 

427.888,680 

60 

8 


MINERAL   BESOUBCES. 


Mineral  products  of  th^  United  Stateefor  ihM 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

U 

12 


18 


U 

15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
25 
28 
27 
28 
29 
80 
31 
32 
83 
84 
85 
36 
37 
88 
89 
40 
41 
42 
48 
44 
45 
46 
47 
48 
49 
50 
51 
62 
53 
54 
55 
56 

67 

58 
59 


60 


Products. 


METALUC. 

Piff  iroiit  ralne  at  PhiladelphiA. . . .  .long  tons . . 

Surer,  coining  Talae troy  oanoe«.. 

Gold,  coining  Talue do — 

Copper,  Talue  at  Kew  York  City pounds . 

Leaa,  value  at  Kew  York  City short  tons . . 

Zinc,  Tslue  at  New  York  City do — 

SnicKsilTer,  Talue  at  San  Francisco  . . .  flasks . . 
ickel,  value  at  Philadelphia pounds . 

AiTimjTiTini,  value  at  Pittsburg do — 

Tin do... 


Antimony,  value  at  San  Francisco. short  tons. . 
Platinum,  value  (crude)  at  San  Francisco, 
troy  ounces. 


Total  value  of  metallic  products 

zroNoMiTAixio  (spot  values). 

Bituminous  coal long  tons.. 

Pennsylvania  anthracite do — 

Building  stone 

Petroleum barreU.. 

Lime « do. . . . 

Natural  gas 

Cement barrels.. 

Salt do 

Phosphate  rock long  tons. . 

Limestone  for  iron  flux do 

Mineral  waters gallons  sold.. 

Zinc-white short  tons. . 

Potters'  clay Ions  tons.. 

Mineral  paints do 

Borax pounds . . 

Gypsum short  tons. . 

Grindstones 

Fibrous  talc short  tons . . 

Pyrites long  tons.. 

Soapstonbs short  tons. . 

Manganese  ore long  tons. . 

Asphaltom short  tons . . 

Precious  stones 

Bromine pounds . . 

Corundum short  tons. . 

Barytes  (crude) long  tons . . 

Graphite pounds. . 

Millstones 

Novaculite pounds. . 

Marls short  tons . . 

Flint long  tons.  - 

Fluorspar short  tons . . 

Chromic  iron  ore long  tons. . 

Infusorial  earth short  tons. . 

Feldspar long  tons. . 

Mica pounds . . 

Ozocerite,  refined do — 

Cobalt  oxide do — 

Slate  ground  as  a  pigment long  tons . . 

Sulphur short  tons. . 

Asbestos do.. 

Rutile pounds. . 

Lithographic  stone short  tons. . 

Total   value    of   non-metallic    mineral 

products. 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  un« 

specified. 

Grand  total 


1886. 


Quantity. 


5,683,329 

39,445,312 

1, 881, 250 

161, 235, 381 

135,629 

42,641 

29,981 

214,902 

3,000 


85 

50 


Value. 


$95, 195, 760 

51. 000, 000 

35,000,000 

16, 527, 651 

12, 667, 749 

3,752,408 

1,060,000 

127, 157 

27,000 


7,000 
100 


215,364,825 


65, 810, 676 
84,853,077 


28.064,841 
42, 500, 000 


4,500,000 

7, 707, 081 

430, 549 

4, 717. 163 

8, 950. 317 

18,000 

40,000 

15, 800 

9, 778,  290 

95.250 


12,000 
55,000 
12,000 
30, 193 
3,500 


428,334 

645 

10,000 

415, 525 


1, 160, 000 

800, 000 

30,000 

5,000 

2,000 

1,200 

14,900 

40,000 


35,000 

3,000 

2,500 

200 

600 

40 


78,481,056 

76, 119, 120 

19, 000, 000 

19, 996, 813 

21, 250, 000 

10, 012, 000 

3,990.000 

4, 736, 585 

1, 872, 936 

2, 830, 297 

1, 284, 070 

1,440.000 

325,000 

285,000 

438,915 

428,625 

250,000 

125,000 

220,000 

225.000 

277,636 

14,000 

119. 056 

141, 350 

116, 190 

50,000 

33,242 

140,000 

15,000 

400,000 

120, 000 

22,000 

30,000 

6,000 

74,500 

70,000 


1887. 


Quantity. 


6,417,148 

41,269,240 

1,596.500 

185.227,331 

160,700 

50,340 

33,825 

205,566 

18,000 


$121, 925, 
53.350, 
33,000. 
21, 115. 
14,463, 
4,782, 
1,429, 
133. 
59, 


75 

448 


78,470,857 
37,678,747 


28,278,866 
46,750.000 


6, 602, 744 

7. 881, 962 

480,558 

5, 377, 000 

8, 259, 609 

18,000 

43,000 

20,000 

11, 000, 000 

95,000 


15,000 
52,000 
12,000 
34,524 
4,000 


199,087 

600 

15,000 

416,000 


36, 878 

30,000 

75,000 

6,000 

2,000 

700 


245.139,469 

215, 364, 825 
5, 000, 000 


1465, 504, 294 


1,200,000 

600,000 

32,000 

5,000 

3,000 

3,000 

10, 200 

70,000 


18,340 

2,000 

3,000 

150 

1.000 


Value. 


800 
000 
000 
916 
000 
300 
000 
200 
000 


15,000 
1,838 


250,275,054 


98.004,656 

84. 552, 181 

25,000.000 

18,877,094 

28.375.000 

15. 817, 500 

5, 674. 377 

4,093.846 

1. 836, 818 

3,226.200 

1,261.463 

1,440,000 

840,000 

810,  000 

650.000 

425, 000 

224.400 

160.000 

210.000 

225.000 

333,844 

16,000 

163,600 

61, 717 

108.  000 

75,  000 

84.000 

100, 000 

16.000 

800,000 

185.  UOO 

20.000 

40,000 

15.000 

56,100 

142,  250 


18,774 

20,000 

100,000 

4.500 

3.000 


287,416,320 

250, 275, 054 
5, 000, 000 


542.601,374 


SUMMARY. 


calendar  yeart  1880  to  1891 — Continaed. 


1888. 

1889. 

1890. 

1891. 

Qiuuitity. 

Value. 

Qiuuitity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

6,489,738 

45,783.632 

1,604.927 

231.270,622 

180.565 

66,903 

33,260 

204.328 

19,000 

6107,000,000 

59,195,000 

33, 175, 000 

33,833,964 

16,924,951 

5,500,866 

1,413,126 

127,632 

66,000 

7,603,642 

51,364,851 

1,690,869 

231,246,214 

182,967 

68,860 

26,484 

252,663 

47,468 

1 

$120,000,000 

66,396,988 

32,886,744 

26,907,809 

16,137,689 

5,791,824 

1,190,500 

151, 598 

97,335 

9,202,X03 

54,500,000 

1,588,880 

266, 115, 133 

161,754 

63,683 

22,926 

223,488 

61,281 

$151,200,410 

70,464,645 

32, 845, 000 

30,848,797 

14. 266, 703 

6,266,407 

1,203,615 

134,093 

61,281 

8. 279, 870 

58,330,000 

1.604,840 

296,810,076 

202.406 

80,337 

22,904 

118,496 

150.000 

125,289 

278 

100 

$128,337,985 

75,416,565 

33, 175, 000 

38,455,300 

17, 609, 322 

8, 033,  70O 

1, 036, 386 

71,099 

100,000 

25,058 

47,007 

500 

1 
2 
3 
4 

5 
6 
7 
8 
9 
10 

lOO 
500 

20,000 
2,000 

115 
500 

28,000 
2,000 

129 
600 

40,756 
2,500 

11 
12 

256,267,517 

269,590,487 

307, 334, 207 

302, 307, 922 

13 

91,106,998 
41,«M.611 

101,860,529 

89,020,483 

25,500,000 

17,947,620 

24,643,500 

22, 629, 876 

5,021,139 

4,374,203 

2,018.552 

2,719,000 

1,679,302 

1,600,000 

300.000 

880,000 

455,340 

650.000 

281.800 

210.000 

167,668 

260,000 

279,571 

331,500 

139,850 

95,290 

91,620 

110,000 

33,000 

81.000 

18,000 

160.000 

175, 000 

30,000 

20,000 

7.500 

50,000 

70.000 

3,000 

16,782 

26,000 

85,383,059 
40,714,721 

94, 346, 809 

65, 879, 514 

42, 809, 706 

26, 963, 340 

33, 217, 015 

21, 097. 099 

5, 000, 000 

4, 195, 412 

2, 937, 776 

3, 159, 000 

1, 748, 458 

1,357,600 

635,578 

463,766 

600,000 

764,118 

439, 587 

244.170 

202, 119 

231, 708 

240,559 

171, 537 

188, 807 

125,  667 

105, 565 

106, 313 

72.662 

35,155 

32, 980 

63, 956 

49, 137 

45,835 

30, 000 

23, 372 

39, 370 

50.000 

2,500 

31, 092 

20,000 

7,850 

1,800 

3.000 

243 

99, 392, 871 
41, 489, 858 

110,420,801 

66,383,772 

47, 000. 000 

35.365,105 

36,000,000 

18,742,725 

6. 000. 000 

4, 752, 286 

8, 213, 795 

2,760.811 

2, 600. 750 

1,600.000 

756,000 

661,992 

617, 500 

574,523 

450,000 

389, 196 

273,745 

252. 309 

219,  050 

190,  416 

118, 833 

104. 719 

89. 395 

86,  505 

77.500 

23, 720 

69,909 

69,  880 

67,400 

55,328 

53, 985 

50,240 

45,200 

75,000 

26,250 

16,291 

20,000 

105,268,962 
45,236,992 

117, 188, 400 

73, 944, 735 

47,294,746 

32, 575, 188 

35,000.000 

15,500,084 

6. 680, 951 

4, 716, 121 

3,651,150 

2,300,000 

2, 996, 259 

1,600,000 

900,000 

658,478 

869.700 

628,051 

476, 113 

14 
15 
16 

27.612,025 
49,087,000 

36. 163, 513 
68,474,668 

45, 822, 672 
60.000,000 

54, 291, 980 
60.000,000 

"8,*22i'792" 
9,987,945 
587,^ 
5,000.000 

18,392,732 

17 
18 
19 

6,503,295 

8.065.881 

448,567 

6,438,000 

9,578,648 

20,000 

36,750 

24,000 

7,589,000 

UO.OOO 

7,000,000 

8,005.565 

550,245 

6.318.000 

12, 780, 471 

16.970 

294,344 

32,307 

8,000,000 

267, 769 

8.000.000 

8, 776. 991 

510. 499 

5, 521, 622 

13,907,418 

20 
21 
22 
23 
24 
26 

350.000 

45,732 

9,500.000 

182.995 

400,000 

47,652 

13.380,000 

208,126 

26 
27 
28 
29 
30 

20,000 
54.331 

29,198 
53,800 

23,746 
93,705 
12, 715 
24,197 
51,735 

41,364 
111,  836 
13,670 
25.684 
40,841 

53,054 
119,320 
16, 514 
23.416 
45,064 

493,068    31 
338,880    32 
243,981    33 
239,129    34 
242,264    36 
235,300    36 

307,386 

689 

20,000 

400,000 

418.891 

2,245 

19, 161 

387,847 

1,970 

21, 911 

343.000 

2,265 

31.069 

64,880  137 

00,230    38 

118,363    39 

110, 000    40 

16,587    41 

1.500,000 

300,000 

30,000 

6,000 

1,500 

1.500 

8,700 

48,000 

43,500 

8,491 

2,500 

5, 982, 000 

139,522 

11.113 

9,600 

2,000 

3,466 

6,970 

49,500 

60,000 

13,955 

2,000 

1,150 

30 

1,000 

18 

1, 375,  000 

135.  000 

15.000 

10,044 

1,372 

150. 000 

67, 500 

60,000 

78, 330 

20,580 

21,988 

60,000 

100.000 

7,000 

18,000 

20,000 

39, 600 

8.960 

800 

42 

153. 620 
13,000 
8,250 
3,599 
2.532 
8,000 
60,000 

350,000 
6,788 
2.000 

43 
44 
46 
46 
47 

10.000 

75,000 

50,000 

7,200 

2,000 

1,200 

66 

300 

48 
49 
50 
51 
52 
53 

100 
1.000 

3.000 
3,000 

71 
400 

4,560 
1,000 

54 
56 
66 

303, 241, 114 

256.257,617 
5,000,000 

'307, 640, 175 

t 

209, 590, 487 
10, 000. 000 

339,270,491 

307, 334, 207 
10. 000, 000 

353,790,416 

302,307,922 
10. 000, 000 

57 

r»8 

59 

564,498,631 

587. 230, 662 

1 

656. 604, 698 

666. 105,  837 

60 

IRON  ORES. 

By  John  BiBKiNBinrB. 

Iron  ores  are  used  in  the  production  of  iron,  either  as  pig  metal  in  the 
blast  furnaces  or  to  a  limited  extent  as  wrought  iron  in  forges,  blooma- 
ries,  or  other  direct  processes;  also  as  a  flux  in  silver  smelting,  as  a  flx 
or  fettling  in  heating  and  puddling  furnaces,  and  in  the  manufacture  of 
paint ;  but  not  more  than  5  per  cent,  of  the  iron  ores  mined  in  the  United 
States  are  employed  for  other  purposes  than  the  production  of  iron  by 
smelting.  It  therefore  follows  that  any  advance  or  decline  in  the  pig- 
iron  industry  quickly  influences  the  consumption  of  iron  ore.  While 
the  consumption  of  iron  ore  decreases  with  any  restriction  of  the  pig- 
iron  output;  some  of  the  smaller  mines  suspending  work,  the  larger  ones 
either  continuing  operations  on  a  contracted  scale,  or  else  stocking  the 
ore  at  the  mines  or  at  convenient  shipping  points;  the  production  of  in- 
creased quantities  of  iron  ore  does  not  necessarily  immediately  follow 
an  improvement.  In  order  to  work  large  mines  profitably,  it  is  neces. 
sary  to  take  out  large  amounts  of  iron  ore,  and  if  this  is  not  promptly 
sold,  owing  to  a  poor  demand  for  ore,  it  is  stocked  and  drawn  upon  when 
a  revival  in  the  pig-iron  manufacture  increases  the  demand. 

In  this  connection  attention  is  directed  to  the  fact  that  the  iron  ore 
reports  of  the  U.  S.  Geological  Survey  indicate  the  production  of  iron 
ore  only,  independently  of  either  shipments  or  consumption.  By 
production  is  meant  the  amounts  of  marketable  ore  actually  taken 
out  of  the  ground  during  the  year  covered  by  the  report,  and  of  lean 
ore  mined  that  is  subsequently  enriched  sufficiently  to  make  it  salable, 
irrespective  of  whether  the  stocks  at  the  mines  are  increased  or  de- 
creased. Shipments  include  the  product  of  the  mine  which  was  sent 
forward,  and  may  be  either  greater  or  less  than  the  amount  produced, 
according  to  whether  the  stock  pile  is  augmented  or  diminished.  The 
shipments  may  be  made  direct  from  mines  to  furnaces,  or,  as  is  the  case 
in  the  Lake  Superior  region,  to  the  lower  lake  ports,  from  which  points 
the  ores  are  either  sent  to  destination  by  rail  or  stocked  on  the  docks. 
These  docks  have  at  times  from  3,500,000  to  4,000,000  tons  of  ore  in 
store  at  the  close  of  a  shipping  season,  and  the  stocks,  which  are  some- 
times decreased  more  than  a  million  tons  between  the  commencement  of 
one  shipping  season  and  that  of  another,  become  an  intermediate  factor 
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of  no  mean  importance  to  the  iron- ore  trade.  While  the  blast  ftirnace 
companies,  as  a  rule,  keep  stocks  of  ore,  they  depend  largely  upon  the 
mine  or  dock-pOes^  and  furnace  stocks  may  be  considered  as  practically 
fixed  quantities.  As  this  report  is  confined  to  the  output  of  the  mines^ 
the  figures  given  may  vary  from  some  published  elsewhere,  of  ship- 
shipments  or  of  consumption. 

The  total  amount  of  iron  ore  produced  in  the  United  States  in  the  calen- 
dar year  1891  was  14,591,178  long  tons,  and  that  of  1890  was  16,036,043 
long  tons,  or  including  an  allowance  of  1^  per  cent  for  the  smaller  mines 
not  reporting,  14,810,046  tons  in  1891,  against  16,276,584  tons  in  1890^  a 
falling  off  of  1,466,538  long  tons,  or  9.01  per  cent 

The  years  1889  and  1890  are  both  notable  for  large  productions  of  pig 
iron,  the  latter  year  showing  a  greater  output  of  metal  for  the  United 
States  than  ever  recorded  previously,  but  in  the  year  1891  there  was  a 
marked  decline.  The  result  of  this  condition  of  affairs  was  to  greatly 
stimulate  iron-ore  mining,  particularly  in  1890,  and  to  depress  it  in  1891 
more  rapidly  than  the  decrease  in  the  pig-iron  output  would  suggest. 

The  iron  ores  of  this  country  have  been  subdivided  as  in  the  1890 
rex>ort,  into  the  following  general  classes: 

1.  Bed  hematite^  being  all  anhydrous  hematites,  although  known  by 
various  names,  such  as  red  hematite,  specular,  micaceous,  fossil,  slate 
iron  ore,  martite,  blue  hematite,  etc. 

J2.  Broton  henuUiiSj  including  the  varieties  of  hydrated  sesquioxide  of 
iron,  and  recognized  as  limonite,  gothite,  turgite,  bog  ores,  pipe  ores^ 
etc. 

3.  Magnetite:  those  ores  in  which  the  iron  occurs  as  magnetic  oxide, 
and  including  some  martite,  which  is  mined  with  the  magnetite. 

4.  Carbonate :  Those  ores  which  contain  a  considerable  amount  of 
carbonic  acid,  such  as  spathic  ore,  blackband,  siderite,  clay-iron  stone, 
etc. 

The  following  table  exhibits  the  amounts  of  the  different  characters 
of  iron  ore  produced,  and  also  the  total  outputs  during  the  year  1891,  for 
various  States  and  Territories.  From  this  table  it  will  be  seen  that  the 
quantity  of  red  hematite  produced,  viz.,  9,327,398  long  tons,  was  63.92  per 
cent,  of  the  total  ore  mined  during  1891,  indicating  a  decline  fix>m  the 
output  of  1890  (10,527,660  long  tons)  of  1,200,252  long  tons  or  of  11.40 
per  cent.  The  brown  hematites,  of  which  2,757,564  tons  were  produced, 
or  18.90  per  cent,  of  the  total  ore  supply,  exceeded  the  1890  output  of 
2,559,938  tons  by  197,626  tons  or  7.72  per  cent.  The  magnetite  mined 
in  1891  was  2,317,108  long  tons — that  is,  15.88  per  cent,  of  the  total  out- 
put of  iron  ore— as  against  2,570,838  tons  in  1890,  a  decline  of  253,730 
long  tons  or  9.87  -per  cent.  But  189,108  tons  of  carbonate  ore,  or  1.30 
per  cent,  of  the  total  ore  output,  were  produced  in  1891,  a  falling  off  of 
188,509  tons,  or  49.92  per  cent.,  from  the  1890  output  of  377,617  tons. 

In  the  table  the  States  are  arranged  in  their  order  of  precedence  as 
producers  of  iron  ore. 
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The  iron  oreproduet  of  ike  UnUed  Statee  in  1891,  dieiribuied  hy  elaeeee  and  Staiee, 


SUtM. 


Mlohlsan 


PennsylTanlA  . 

Hew  York , 

liiimesota 

Yirginia 

Wisconsin < 

Tennessee 

New  Jersey...., 

Gtoorgia , 

Colorado , 

Missonri 

Ohio 

Kentaoky 

Texas 

Kassachusetts. 
Kew 'Mexico... 

Maryland 

Gonneoticat.... 

Oregon  

North  Carolina 

Montana 

Utah 

West  Virginia. 
Idaho 


Bed 
hematite. 


Total  of  United  States. . . 


Ltngtone. 

s,  445,  an 

1,624,788 

102,688 

1B8.728 

946,106 

8,274 

627,705 

896,888 

8,860 

46,027 

«»9i0 

99,618 


8,636 
4,000 


Srown 
hemattte. 


Longtont. 
497,507 
402,047 


68,152 


653, 

61. 

147, 

8, 

206, 

99, 

7. 


842 
776 
040 
840 
728 
258 
481 


Magnetite. 


Xofi^tons. 
224,128 


727,289 
782,729 


2,800 


46, 

47, 

1. 
19, 
80, 
29, 


lU 
000 

502 
000 
400 
928 
018 


4, 
8. 
6, 


000 
000 
200 
400 


9,327,398 


2,757.564 


617,922 
4,749 


Carbonate. 


Xofi^tons. 


19,092 
27.612 


88,770 


19,210 


2,817,108 


104,487 
19,978 


17,979 


189,108 


LongtanM. 

6,127,001 

1,966,880 

1,272,928 

1,017,216 

945,105 

658,916 

589,481 

648.928 

625,612 

250,766 

U0,942 

106.949 

104,487 

66,088 

61.000 

47.502 

89,776 

87,379 

80,923 

29,018 

19,210 

12,586 

12,000 

6,200 

400 


14,591,178 


Comparison  with  previous  years. — To  compare  the  percentages  of  the 
total  output  of  the  different  kinds  of  iron  ore  produced  in  the  United 
States  in  the  years  1880, 1889, 1890  and  1891  the  following  statement  is 
presented  (the  figures  for  1880  and  1889  are  taken  from  census  returns) : 

Peroentagei  of  different  oUusee  of  iron  oree  produced  in  the  United  Statee  in  1880, 1889, 

1890  and  1891. 


Character  of  ore  produced. 


Bed  hematite... 
Hrown  hematite 

Magnetite , 

Carbonate 


1880. 


Per  eenL 
81.51 
26.96 
29.97 
U-57 


1889. 


Percent. 

62.38 

17.38 

17.26 

2.98 


1880. 


Percent. 

66.65 

15.96 

16.03 

2.86 


1891. 


Percent 

68.92 

18.90 

16.88 

L80 


The  following  graphic  representations  show  the  amounts  of  the  dif- 
ferent kinds  of  iron  ore  produced  in  the  various  States  in  the  census 
years  1880  and  1889  and  the  calendar  years  1890  and  1891.  Only  those 
States  which  mined  over  100,000  tons  of  ore  are  shown  indiyidnally, 
the  balance  being  grouped  under  the  head  of  ^^  Other  States." 

The  red  hematite  class  of  iron-ores  is  indicated  by  solid  cross  section 
lines,  the  brown  hematite  by  dotted  cross-section  Unes,  the  magnetite 
bj  black  blocks  and  the  space  devoted  to  carbonate  ore  is  dotted. 
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The  States  are  placed  in  the  order  of  their  precedence,  {.  e.j  the  one 
producing  the  largest  amount  of  iron  ore  is  at  the  bottom  of  the  column, 
and  the  one  holding  second  position  immediately  above  it,  etc.  All  of 
the  columns  are  drawn  to  the  same  scale,  and  the  same  tonnage  in  one 
year  occupies  an  equal  space  in  any  of  the  other  years. 

The  census  year  1880  is  the  first  authentic  record  which  gives  the 
outputs  of  the  different  kinds  of  ore.  In  that  year  about  one-ninth  of 
the  total  amount  produced  was  carbonate  ore.  The  red  hematite,  mag- 
netite, and  brown  hematite  mines  produced  nearly  equal  quantities 
there  being  a  divergence  of  but  4^  x>^r  cent  between  those  furthest  re- 
moved, viz.,  the  red  hem&tite  and  brown  hematite,  the  magnetite  com« 
ing  between  the  two.  In  1889  the  grand  total  for  the  country  was 
more  than  double  the  1880  output.  The  proportion  of  red  hematite 
increased  until  over  62  per  cent,  of  the  ore  won  was  of  this  char- 
acter, the  brown  hematite  and  magnetite  following  in  the  order  named, 
there  being  only  a  difference  of  a  fraction  of  a  per  cent,  between  the 
proportions  of  these  last  two.  The  carbonate  ore  brought  up  the  rear 
with  about  3  per  cent,  of  the  total. 

The  increased  demand  for  iron  ores  again  advanced  the  total  for  the 
United  States  in  1890  over  10  per  cent,  above  what  it  was  in  the  pre- 
vious year.  Nearly  two- thirds  of  the  total  for  1890  was  red  hematite,  the 
production  of  magnetite  and  brown  hematite  again  being  nearly  equal, 
each  amounting  to  about  one-sixth  of  the  output  for  the  United  States; 
but  the  1889  order  of  precedence  is  reversed,  more  magnetite  than 
brown  hematite  being  mined  in  1890.  The  carbonate  ore  continued  the 
smallest  factor,  with  but  slightly  over  2  per  cent,  of  the  country's  total 

The  year  1891  shows  a  decline  in  the  output  of  the  United  States, 
the  quantity  being  considerably  below  1890,  but  greater  than  the  total 
of  1889. 

The  red  hematite  still  fiimishes  by  fsEur  the  largest  proportion  of  the 
iron  ore  output  of  the  United  States,  but  the  pei'centage  of  this  class 
has  slightiy  fallen  off,  as  has  also  that  of  the  magnetite  and  carbon- 
ate, while  the  proportion  of  brown  hematite  has  increased,  it  now  rank- 
ing next  to  the  red  hematite. 

In  the  year  1880,  Pennsylvania  headed  the  list  of  iron-ore  producers, 
the  brown  hematite  mines  being  the  largest  contributors,  followed  by 
the  magnetite,  red  hematite,  and  carbonate,  in  the  order  named.  Michi- 
gan was  a  dose  second,  the  greater  portion  of  the  ore  mined  being 
red  hematite,  although  considerable  brown  hematite  and  a  smaller 
amount  of  magnetite  were  won.  l^ew  York  owed  her  third  rank  to  her 
magnetite  mines,  but  both  red  and  brown  hematite  mines  were  exploited 
to  a  considerable  extent.  The  whole  of  l^ew  Jersey's  product,  with 
the  exception  of  a  few  thousand  tons  of  brown  hematite,  was  magnetic 
ore.  Ohio's  ores  were  all  of  the  carbonate  variety,  and  Missouri's, 
with  the  exception  of  a  small  amount  of  brown  hematite,  supplied  red 
hematite.  Alabama's  mines  produced  principally  red  and  brown  hfisnar 
tite,  although  a  small  Bmormt  of  carbonate  ore  was  leporte^  ^a  cit^ 
tained  in  thBtyear.  The  Z'zz/fco/yirgima's  product  waabroNnL\iem&A;&Xi^ 
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the  remainder  being  red  hematite  and  magnetite.  Maryland  mined  all 
of  the  four  classes  of  ore  in  1880,  but  the  amounts  of  magnetite  and  red 
hematite  were  insignificant;  the  carbonate  and  brown  hematite  mines 
contributing  nearly  the  entire  amount.  The  remaining  States  produced 
brown  hematite,  red  hematite,  and  carbonate  ore,  the  latter  represent- 
ing the  smallest  i>ercentage  of  the  total. 

In  1889  Michigan  was  first,  having  outranked  Pennsylvania,  owing  to 
the  increased  output  of  the  older  ranges,  Marquette  and  Menominee, 
and  the  contribution  from  the  Gogebic  range,  which  was  first  opened  in 
1884;  the  i>ercentage  of  red  hematite  having  increased  over  that  of  1880, 
while  both  the  brown  hematite  and  carbonate  ores  showed  decreased 
proportions.  Alabama  also  passed  Pennsylvania,  having  risen  from 
seventh  place  in  1880  to  second  place  as  an  iron-ore  producer  in  1889; 
this  was  due  to  the  development  of  her  red  hematite  mines,  but  the 
total  amount  of  brown  hematite  ore  was  more  than  three  times  the 
product  in  1880,  although  the  proportion  of  the  total  for  the  State  was 
much  less,  and  no  carbonate  was  reported  as  being  won.  Pennsylvania, 
as  noted  above,  occupied  third  rank  instead  of  first,  as  in  1880,  pro- 
ducing all  tour  kinds  of  ore,  the  magnetic  mines  being  the  largest 
contributors,  taking  the  place  of  the  brown  hematite  mines,  which  had 
fiaJlen  to  second  position,  followed  by  the  red  hematite  and  the  car- 
bonate ores.  New  York's  production  of  magnetite  was  greater,  but  the 
percentage  of  the  total  for  the  State  was  about  the  same  as  in  1880; 
the  proportion  of  red  hematite  mined  was  larger  and  that  of  brown  hema- 
tite smaller;  in  addition  this  State  also  contributed  some  carbonate  ore 
from  oi)erations  near  the  Hudson  river.  Minnesota  appeared  for  the 
first  time  in  these  representations  as  an  iron-ore  producer,  taking  fifth 
place  in  1889,  owing  to  the  large  output  of  the  red  hematite  mines, 
which  were  opened  in  1884.  This  was  the  only  class  of  ore  produced 
there.  Wisconsin  had  also  taken  rank  as  a  large  producing  State,  the 
major  portion  of  the  output  being  red  hematite,  although  considerable 
quantities  of  brown  hematite  were  mined.  This  advance  in  Wisconsin  is 
due  to  the  increased  output  of  mines  on  the  Menominee  range,  and  the 
opening  of  new  mines  on  the  Gogebic  range.  Virginia  largely  aug- 
mented her  brown  hematite  product,  both  in  quantity  and  prox>ortion, 
while  the  amount  and  proportion  of  red  hematite  and  magnetite  were 
diminished  in  1889.  Tennessee  also  showed  a  decided  advance  in  pro- 
duction, taking  eighth  place,  about  two-thirds  of  her  total  being  red 
hematite,  and  one-third  brown  hematite.  New  Jersey  occupied  ninth 
place,  the  whole  of  her  output  being  magnetite  ore.  Practically  all  of 
Missouri's  iron-ore  output  was  red  hematite,  but  a  small  amount  of 
brown  hematite  being  won.  All  of  Ohio's  iron  ore  was  taken  from  the 
carbonate  mines,  but  the  amount  was  smaller  than  in  1880.  Georgia's 
1889  output  was  chiefly  brown  hematite,  although  some  red  hematite 
was  won,  and  for  the  first  time  the  State  appears  as  a  large  producer, 
owing  to  the  active  exploration  of  her  brown  hematite  mines.  Colo- 
rado's brown  hematites  contributed  the  msgor  portion  of  her  output^ 
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but  some  magnetite  and  red  hematite  mines  were  operated.  Colorado 
also  enters  the  list  of  States  producing  over  100,000  tons,  while  Mary- 
land diox>s  out.  Of  the  total  for  the  remaining  States  in  1889  the  larger 
portion  was  brown  hematite,  followed  by  carbonate,  magnetite,  and  red 
hematite  in  the  order  named. 

In  1890  Michigan  continued  first,  having  increased  her  total  output, 
the  proportions  of  the  different  varieties  of  ore  remaining  about  the 
same  as  In  1889 ;  and  this  is  also  true  of  Alabama.  Pennsylvania's  total 
decreased,  and  her  x>6rcentage  of  magnetite  ores  increased  at  the  ex- 
peose  of  the  brown  hematite,  which  showed  a  falling  off,  the  red  hema- 
tite and  carbonate  ore  remaining  about  as  before.  The  proportions  of 
the  different  characters  of  ore  in  Kew  York,  Wisconsin,  Minnesota, 
Yirginia,  Tennessee,  Ohio,  and  the  other  States  show  few  changes  in  per- 
centage. In  New  Jersey  a  small  amount  of  red  hematite  was  produced, 
and  the  quantity  of  red  hematite  in  Georgia  and  Colorado  and  of  brown 
hematite  in  Missouri  were  increased.  Colorado,  however,  reported  no 
magnetite  mined  in  1890. 

In  1891  Michigan's  brown  hematite  percentage  increased  slightly, 
while  that  of  red  hematite  and  magnetite  decreased.  The  proportions 
of  the  different  classes  of  ore  in  Alabama,  Pennsylvania,  Minnesota, 
Yirginia,  Wisconsin,  Missouri,  and  Ohio  remained  practically  the  same 
as  in  1890.  New  York  produced  more  brown  hematite  and  less  carbon- 
ate than  in  1890.  Tennessee's  percentage  of  red  hematite  ore  was 
increased,  the  brown  hematite  mines  showing  a  falling  off.  While  Few 
Jersey's  output  was  nearly  all  magnetic  ore,  small  amounts  of  brown 
and  red  hematite  were  also  mined.  Georgia  mined  less  ore  of  the  red 
hematite  variety  than  in  the  previous  year,  and,  in  addition  to  the  red 
and  brown  hematite,  Colorado  reported  some  magnetic  ore.  In  the 
other  States  the  proportion  of  red  and  brown  hematite  increased,  while 
the  amount  of  carbonate  ore  showed  a  decided  decline. 

mON  ORB  PRODUCTION,  BY  STATES,  IN  1891. 

In  the  following  data  concerning  the  iron-ore  outputs  of  various 
States  the  same  order  of  precedence  has  been  followed  as  in  the 
table,  i.  e.,  the  States  are  arranged  in  the  order  which  their  iron-ore 
product  bears  to  the  total  for  the  United  States. 

MICHIGAN. 

Michigan  continues  to  be  a  larger  producer  of  iron  ore  than  any  other 
State,  although  its  output  decreased  from  7,141,656  long  tons  in  1890  to 
6,127,001  long  tons  in  1891,  a  decline  of  1,014,655  long  tons,  or  14.21  per 
cent.  Of  the  1891  product,  which  represented  41.99  per  cent  of  the  total 
for  the  entire  country,  5,445,371  long  tons  were  red  hematite;  this  was 
88«d7  per  cent,  of  the  total  for  the  State  and  58.38  per  cent,  of  the  amount 
of  this  dass  of  ore  mined  in  the  entire  country;  7.47  per  cent,  of  Michi- 
gan's product  (457,507  long  tons)  was  brown  hematite,  tepx^Q^iiWii.^ 
16.59  i>6r  cent,  of  the  oountrys  total  of  this  class  of  ore.    Tke  temaiivdLes^ 
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3.66  per  cent,  or  224,123  tons,  was  magnetic  ore,  being  9.67  per  cent,  of 
the  total  output  of  this  class  of  ore.  Michigan  holds  first  rank  among 
the  States  as  a  producer  of  red  hematite;  third  place  among  those 
mining  brown  hematite,  and  fourth  place  in  the  output  of  magnetite. 
Of  the  total  iron-ore  output  of  Michigan  for  1891,  4,834,802  tons,  or 
78.91  per  cent.,  was  obtained  from  nineteen  mining  operations,  each  of 
which  produced  over  100,000  tons  in  that  year.  Of  these  nineteen 
mines  five  produced  over  300,000  tons,  four  between  300,000  and  200,000 
tons,  and  ten  between  200,000  and  100,000  tons.  The  mines  of  this 
State  which  have  in  any  of  the  past  five  years  exceeded  a  product  of 
100,000  tons  per  annum  are  as  follows: 

List  of  the  larger  Michigan  mines. — Marquette  range:  Buffalo  mine, 
Champion  mine,  Cleveland  mine,  Cliff's  shaft  and  Salisbury  mines, 
Jackson  mine.  Lake  Angeline  mine.  Lake  Superior  mine.  Queen  mine, 
Eepublic  mine,  Winthrop  mine,  Volunteer  mine. 

Menominee  range:  Chapin  mine,  Dunn  mine.  Iron  Biver  mine,  Luding- 
ton  mine,  Penn  Lron  Mining  Company  (Norway,  Vulcan,  Cyclops,  etc.). 

Gogebic  range:  Ashland  mine,  Aurora  mine,  Colby  mine,  Mount 
Hope  mine,  l^orrie  and  East  Norrie  mines,  Pabst  mine. 

Some  of  the  above  represent  several  mine  openings  under  one  man- 
agement. 

From  the  statistics  furnished  the  17.  S.  Geological  Survey,  supple- 
mented by  those  published  by  the  State  mining  reports,  the  following 
information  concerning  the  date  of  opening  and  total  output  of  some 
of  the  more  important  Michigan  mines  was  obtained. 

Total  production  to  date  {1891)  ofihe  larger  iron-ore  minee  of  Michigan, 


Xameof  mine. 


Lake  Superior 

Cleveland 

Sepablic 

Chapin 

Jackson 

Penn  Iron  Mining  Company 
Iforrie  ...................... 

Champion 

Iron  Cliffs  Company 

Lake  Angeline 

Ashland 

Colby 

Winthrop  &  Mitchell 

New  York 

Aurora 

Lndin^on 

Iron  Biver 

Volunteer 

Buffalo 


When 
opened. 


1858 
1849 
1872 
1880 
1856 
1877 
1885 
1887 
1861 
1861 
1885 
1885 
1870 
1864 
1885 
1880 
1882 
1870 
1886 


Bange. 


Marquette. 

....do 

....do ...... 

Menominee 
Marquette. 
Menominee 
Gogebic  ... 
Marquette. 
. . .  .do ...... 

— do 

Gogebic  ... 

. . .  .do 

Marquette. 
....do ...... 

Gogebic ... 
Menominee 

do 

Marquette . 
....do 


Iron  ore  pro- 
duced to 
and  includ- 
ing 1881. 


Zi<mgtont. 
5,319,056 
4,768,000 
8,787,096 
8,722,803 
8,183,968 
8,076,950 
2,719,470 
2,717,471 
2,606,619 
2,030,457 
1,397,658 
1,312,286 
1,211,826 
1,052,298 
1,049,157 
1,031,303 
902,734 
805,647 
701,858 


J 


IRON   ORES.  17 

Of  the  above  the  Lake  Superior,  Oleveland,  Jackson,  Iron  Cliffs,  Lake 
Angeline,  New  York,  and  Buffalo  are  grouped  within  5  miles  of  each 
other,  and  the  Norrie,  Ashland,  and  Aurora  are  contiguous  oi>erationSy 
as  are  also  the  Ohapin  and  Ludington. 

Occurrence. — ^Mr.  Charles  D.  Lawton,  ex-commissioner  of  mineral 
statistics  for  Michigan,  in  his  annual  reports  on  the  mines  of  the  State, 
presented  memoranda  concerning  the  iron-ore  mines,  from  which  the 
following  abstracts  have  been  taken,  to  briefly  indicate  the  occurrence 
of  iron  ores  in  this  interesting  district. 

The  rocks  of  the  iron  district  of  Michigan  are  designated  geologic- 
ally as  either  Laurentian  or  Huronian,  the  latter  being  the  ore-bearing 
series.  The  Laurentian  rocks  are  granitic,  passing  into  gneiss  and 
mica-schists,  the  latter  being  formed  firom  the  decomposition  of  the 
granite.  They  are  feldspathic,  siliceous,  micaceous,  or  they  are  coarse 
or  fine,  according  to  the  predominating  elements  that  enter  into  their 
comix>sition,  or  whether  the  rocks  of  which  they  were  made  up  were 
ground  into  mud  or  gravel.  The  forces  recognized  as  chiefly  instru- 
mental in  the  rock-building  of  this  region  are  igneous,  aqueous,  chemi- 
cal, and  mechanical. 

These  agencies  destroyed  the  Laurentian,  and  with  the  materials  thus 
derived  built  up  the  schists,  jaspilites,  quartzites,  greenstones,  etc., 
which  form  the  Huronian  or  iron-bearing  series  of  this  State.  In  a  gen- 
eral way  the  rocks  which  are  associated  with  the  ore  in  the  Marquette 
range  are  jasx>er,  quartzite,  chloritic  schist,  siliceous  schist;  or  flag,  fer- 
ruginous schists,  argillaceous  slates,  greenstone,  etc.,  and  with  these 
occur  intercalated  the  beds  of  the  different  varieties  of  iron  ore.  The 
rocks  were  subjected  to  pressure  and  became  folded,  fomuDg  ridges  and 
synclinals,  which  were  doubled  and  contracted  by  lateral  pressure.  The 
ore  is  found  in  pockets  or  lenses,  or  as  one  of  the  beds  in  formation. 
In  the  Marquette  hard-ore  district  the  hanging  wall  is  invariably 
quartzite,  being  frequently  separated  from  the  ore  by  "  soap  rock." 
The  largest  mines  on  the  range,  such  as  the  Lake  Superior,  Cleveland, 
Pittsburg,  Lake  Angeline,  etc.,  And  their  ore  in  the  folds  of  the 
formation,  the  quartzite  overlying  the  ore.  The  rocks  at  Ishpeming 
form  a  succession  of  troughs  having  their  axes  east  and  west,  and  the 
mines  are  found  in  these  troughs.  At  the  Kepublic  mine  there  has  been 
a  kinking  and  faulting  of  the  formation  caused  by  mechanical  forces 
making  sharp  minor  folds,  so  that  the  ore  is  found  in  a  succession  of 
lenses  lying  across  the  formation,  forming  as  many  independent  pits. 
As  the  pits  are  sunk,  however,  the  lenses  converge  and  may  possibly 
form  a  basin  of  ore. 

In  the  Menominee  range  there  is  a  greater  regularity  than  in  the 

Marquette  range  as  to  the  position  of  the  rocks.    The  rock  in  which 

the  ore  occurs  at  Iron  Mountain  and  Vulcan  is  a  soft,  friable,  black 

argillite  that  crumbles  and  disintegrates  on  exx>osure.    Further  westt 

at  Crystal  Falls,  the  jaspery  ferruginous  schists  in  whicSi  t\i^  ot^  \^ 

found  are  firm  and  make  a  good  roof  for  the  mine. 
6442^ 2 
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The  Gogebic  range  lies  partly  in  Michigan  and  partly  in  Wisconsin, 
crossing  the  river  Montreal,  which  forms  the  boundary  between  the  two 
States;  the  larger  mines,  however,  are  found  in  the  State  of  Michigan. 
The  ore  formation  is  the  most  regular  in  the  whole  iron  region  of  the 
State;  here  the  rocks  of  the  iron  and  copper  series  come  together  and 
run  parallel  with  each  other,  the  traps  becoming  like  the  greenstone  of  the 
Marquette  range.  The  general  trend  is  east  and  west,  slightly  south- 
westerly, the  ore  occurring  in  the  jasx>ery  ferruginous  schists  lying  on 
or  not  far  from  a  broad  belt  of  fragmental  quartzite,  which  is  one  of 
the  most  marked  features  of  the  ore  formation,  this  belt  acting  as  a 
guide  in  the  matter  of  explorations.  In  this  range  the  quartzite,  which 
was  the  hanging  wall  in  the  Marquette  range,  becomes  the  foot  wall, 
the  hanging  wall  being  one  of  the  variety  of  schists  or  iron  slates  be- 
longing with  the  ore.  The  foot  wall  occasionally  becomes  decomposed, 
but  is  generally  hard  and  firm.  In  nearly  all  the  mines  the  ore  is  cut 
by  dikes,  and  this  in  the  early  history  of  the  range,  especially  at  the 
Colby  mine,  was  so  prominent  that  it  was  generally  considered  as  indi- 
cating two  distinct  veins  of  ore. 

To  illustrate  the  important  position  which  the  State  of  Michigan 
holds,  a  comparison  may  be  made  of  the  output  of  the  Bilbao  district  in 
Spain  and  the  product  of  the  Michigan  mines  since  the  opening  of 
the  Gogebic  range  (the  first  shipment  of  importance  being  made  in 
1885).  The  Michigan  figures  include  the  output  of  the  mines  on  the 
Marquette  range,  most  of  those  on  the  Menominee  range  and  the 
larger  mines  on  the  Gogebic  range. 

*   Comparison  of  the  iron  ore  product  of  Michigan  with  Bilb€M,  Spain* 


Yean. 


1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


Bilbao 
district. 


MetrieUma, 
8,8U,419 

8«  185, 228 

4,198,696 

8, 631, 598 

8,901,511 

4,326,933 


Mines  in 
Miohigaii. 


Longton$. 
2,205,190 

8.179,5U 

8,934,839 

4,118,803 

6,856,169 

7,141.656 

6, 127, 001 


AULBAMA. 


Alabama  with  a  total  of  1,986,830  long  tons  still  continues  as  the 
second  State  in  order  of  iron-ore  production,  its  percentage  of  the  total 
output  being  13.62,  an  increase  of  89,016  tons,  or  4.69  per  cent,  over  the 
1890  output  of  1,897,816  long  tons.  The  larger  portion  of  the  State's 
product,  1,624,783  tons,  or  76.74  per  cent.,  was  red  hematite,  in  which 
class  it  occupied  second  place  with  16.36  per  cent,  of  the  total,  and  the 
balance,  462,047  long  tons,  or  23.26  per  cent.,  was  brown  hematite,  in 
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which  class  it  occupied  second  place  with  16.76  i>er  cent,  of  the  country's 
product. 

The  red  hematites  of  Alabama  follow  a  general  southwest  and  north- 
east direction,  entering  the  northeastern  corner  of  the  State,  proceeding 
southwest  until  the  northern  central  portion  of  the  State  is  reached, 
where  in  the  vicinity  of  Birmingham  they  turn,  forming  as  it  were  a  fold, 
and  it  is  in  this  section  of  the  State  that  the  largest  mines  are  found. 
The  brown  hematites  trend  in  the  same  general  direction  as  the  red 
bematities,  but  are  found  to  the  southeast,  entering  the  State  in  Chero- 
kee county  from  Georgia,  passing  through  Calhoun,  Talladega,  Shelby, 
and  Bibb  counties,  then  making  a  curve  to  the  northward,  and  at  Bus- 
sellville  in  Franklin  county  large  quantities  are  mined.  There  is  also 
some  brown  hematite  mined  in  Jefferson  county,  and  from  an  area  of 
2  acres  at  the  Tannehill  mine  115,563  tons  of  ore  have  been  taken 
out  and  25,000  tons  are  estimated  as  still  remaining  ready  for  extrac- 
tion. It  is  probable,  owing  to  the  improvement  in  quality  of  metal  pro- 
duced, which  follows  the  mixture  of  red  and  brown  hematites,  that  the 
demand  for  the  latter  class  of  ore  will  increase. 

No  statistics  are  obtainable  which  show  the  production  of  iron  ore  in 
Alabama  for  a  series  of  years,  but  the  development  of  this  industry  may 
be  closely  approximated  by  estimating  the  production  of  iron  ore  from 
the  amounts  of  pig  iron  made,  for  although  there  are  interchanges  of 
ore  between  Alabama  and  adjoining  States,  it  may  be  considered  as 
producing  about  as  much  ore  as  is  used  in  the  State. 

The  following  table  has  been  prepared  giving  the  estimated  amounts  of 
iron  ore  mined  in  Alabama  from  1880  to  1891,  inclusive,  those  marked 
<*•"  being  taken  from  the  reports  of  the  IT.  S.  Geological  Survey; 
those  marked  ^4''  are  taken  fr*om  the  census: 

Frodttotion  of  Alabama  iron-are  mines. 


Years. 


IBMt 
1881. 
1882. 
1883. 
1884. 
1885. 


Production. 


liong  tons. 
171, 139 
220.000 
250,000 
385,000 
420,000 
505,000 


YeuB. 


1886. 
1887. 
1888. 
1880t 
1890* 
1891* 


Prodaotlon. 


Long  font. 
660,000 
675,000 
1,000.000 
1, 570, 819 
1,897,815 
1,986,830 


Actual  returns  were  only  obtained  for  the  years  1880, 1889, 1890,  and 
1891,  but  the  estimates  for  other  years  are  based  on  the  most  reliable 
data,  and  the  table  may  be  considered  as  an  evidence  of  the  influence  of 
the  rapid  local  development  of  the  pig-iron  industry.  There  were  six 
mining  companies  in  Alabama,  each  of  which  produced  over  100,000 
tons  in  1891,  and  together  they  contributed  the  larger  portion  of  tbe 
total  out])at  for  the  State.  Some  of  these  companies  opeiaA^  ^^^^^ 
minefi. 


20  MINERAL   RESOURCES. 

PBNNSYLYAKIA. 

Pennsylvania  produced  all  four  kinds  of  ore  in  the  year  1891,  the 
amounts  and  the  percentages  which  each  kind  bears  to  the  total  being 
as  follows: 

Iron-ores  produced  in  Fennsylvania  in  1891, 


Magnetite 

Brown  hematite. 
Bed  hematite  . . . 
Carbonate 


T^«»*^».    I  Percent. 
Long  tons.  ,    of  total. 


727.209!  57.13 


363,804 

162,683 

19,052 


28.59 

12.78 

1.50 


The  total  product,  1,272,928  long  tons,  8.72  per  cent,  of  the  iron-ore 
output  of  the  United  States  in  1891,  gave  the  State  third  place.  This 
exhibits  a  decline  of  88,694  long  tons,  or  6.51  per  cent.,  from  the  1890 
output  of  1,361,622  long  tons. 

Of  magnetite  727,299  long  tons  were  mined,  being  38,019  long  tons,  or 
4.97  percent.,  less  than  the  1890  product  of  765,318  long  tons;  but  Penn- 
sylvania still  holds  second  x>osition  in  this  class  of  ore,  and  is  credited 
with  31.39  per  cent,  of  the  country's  total.  The  363,894  tons  of  brown 
hematite  won  from  its  mines  gives  the  State  fourth  place  in  that  class, 
with  13.20  per  cent,  of  the  total  credited  to  it,  the  figures  being 
51,885  tons,  or  12.48  per  cent.,  less  than  in  1890,  when  415,779  tons  were 
mined.  Although  standing  sixth  as  a  producer  of  red  hematite,  with  1.74 
per  cent,  of  the  total,  the  amount  credited  to  the  State  was  162,683  long 
tons  against  143,745  tons  produced  in  1890,  an  increase  of  13.17  x>^r 
cent.,  or  18,938  tons.  Pennsylvania  mined  19,052  tons  of  carbonate 
ore  in  1891,  ranking  fourth  in  that  class,  with  10.07  per  cent,  of  the 
total,  a  decline  of  17,728  tons,  or  48.20  per  cent.,  from  the  1890  output  of 
36,780  long  tons. 

In  Pennsylvania,  the  brown  hematites  are  seemingly  divided  into 
two  series  starting  in  the  northern  section  of  the  State,  and  running 
southwest  in  nearly  parallel  lines,  the  magnetites  occurring  between 
the  two  belts.  In  the  western  x)ortion  of  the  State  is  found  the  car- 
bonate formation,  and  between  the  carbonate  and  brown  hematite  belts 
ar^  the  red  hematite  ores.  Although  well  supplied  with  these  ores  as 
to  quantity,  the  quality  and  cost  of  winning  them  is  such  that  they  are 
displaced  to  large  extent  by  the  Lake  Superior  ores  which  find  their 
principal  market  in  the  western  part  of  Pennsylvania.  A  large  portion 
of  the  foreign  ores  and  some  of  those  of  New  York,  New  Jersey,  and 
Maryland  are  drawn  upon  to  help  out  the  local  supplies.  There  are 
numerous  idle  mines  equipped  for  operations,  and  others  abandoned  by 
reason  of  leanness  or  limited  extent,  excess  of  phosphorus,  or  exx>ense 
of  exploitation  in  Pennsylvania,  and  although  many  of  these  mines  can 
produce  ore  of  a  quality  equal  to  that  used  elsewhere  in  the  United 
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States,  the  low  rates  for  transporting  ores  of  more  satisfactory  composi- 
tion has  discoaraged  for  the  present  the  exploitation  of  local  mines. 

The  Cornwall  Ore  Hills  which  contribute  the  bulk  of  the  magnetite 
obtained  from  Pennsylvania,  have  up  to  date  supplied  11,508,990  tons 
of  ore.  Although  this  deposit  has  been  wrought  since  1740,  the 
demand  for  large  quantities  of  ore  has  been  within  the  past  ten  years, 
in  which  time  5,791,258  tons  of  ore  have  been  obtained  from  the  opera- 
tions of  GomwalL  The  maximum  yearly  output  was  in  1889,  when 
769,020  long  tons  were  won.  None  of  the  other  Pennsylvania  iron-ore 
mines  produced  over  100,000  tons  in  1891. 

NEW  YORK. 

New  York  is  the  only  State  other  than  Pennsylvania  which  produced 
in  1891  all  the  four  classes  of  iron  ore,  but  it  shows  a  decided  falling  off  in 
its  output  from  1,253,393  long  tons  in  1890  to  1,017,216  tons  in  1891,  a 
decline  of  236,177  long  tons,  or  18.84  per  cent.  The  major  x)ortion  of  tiie 
output  of  New  York  in  1891,  viz.,  782,729  long  tons,  or  76.96  per  cent  of 
its  total,  was  magnetic  ore,  the  State  taking  first  place  in  that  class  of 
ore,  with  33.78  per  cent,  of  the  total  for  the  United  States.  The  red 
hematite  produced  amounted  to  153,723  tons,  being  21.68  per  cent.,  or 
42,312  tons  less  than  the  1890  output  of  196,035  long  tons.  The  brown 
hematites  show  an  advance  of  22,184  long  tons,  or  71.64  per  cent,  from 
the  1890  product  of  30,968  tons,  reaching  53,162  long  tons  in  1891,  and 
its  percentage  (1.93)  of  that  class  of  ore  gave  the  State  ninth  place. 
The  carbonates,  however,  show  a  falling  off  of  53,707  tons,  or  66.04  per 
cent.,  being  but  27,612  tons  in  1891,  as  against  81,319  tons  in  1890. 
New  York,  however,  occtipied  second  position  in  this  class  of  ore,  with 
14.60  per  cent,  of  the  total  for  the  United  States. 

While  New  York  produces  all  of  the  different  kinds  of  iron  ore, 
the  magnetites  predominate,  and  deposits  of  this  class  of  ore  are 
wrought  in  the  northeast  comer  of  the  State,  on  the  western  shore  of 
lake  Ghamplain,  and  southward  along  the  lake;  also  on  the  western 
flank  of  the  Adirondack  mountains,  and  in  the  southeastern  portion  of 
the  State.  The  brown  hematites  mined  in  the  eastern  section  of  New 
York  are  chiefly  embraced  in  the  noted  Salisbury  region  of  New  York, 
Connecticut,  and  Massachusetts,  which  has  long  been  famous  for  the 
iron  produced  from  its  ores.  The  red  hematites  are  found  in  several 
groups  of  mines  in  the  central  and  northern  central  portions  of  the 
State.  The  only  carbonate  ore  which  is  mined  is  obtained  in  Columbia 
county  near  the  Hudson  river,  100  miles  above  New  York,  and  an  exten- 
sive plant  of  roasting  kilns  and  shipping  facilities  is  connected  with 
the  carbonate  mines.  The  largest  producers  of  iron  ore  are  the  mag- 
netite mines  in  the  lake  Champlain  district;  the  operations  of  Wither- 
bees,  Sherman  &  Co.,  the  Port  Henry  Iron  Ore  Company,  and  the  Cha- 
teaugay  Ore  and  Iron  Company  each  exceeding  100,000  long  tons  per 
annum.    This  region  has  within  the  past  fourteen  yeaiB  conXxV^yoA/^ 
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over  8,500,000  tons  of  ore,  a  larger  amount  than  had  been  mined  there 
in  all  the  previous  years. 

Minnesota,  as  a  producer,  advanced  from  sixth  place  in  1890  to  fifth 
place  in  1891,  with  an  output  of  945,106  long  tons  of  iron  ore,  all  of 
the  red  hematite  variety,  in  which  class  the  State  occupied  third  place 
with  a  percentage  of  10.13  of  the  national  total.  During  the  latter  part 
of  the  year  1891  there  was  considerable  excitement  and  speculation 
concerning  new  exploitations  upon  what  is  recognized  as  the  Mesaba 
iron  range.  Owing  to  absence  of  transx)ortation  facilities  no  ore  was 
shipped  from  this  range  during  the  year,  but  it  is  probable  that  in  the 
future  it  may  be  an  important  factor  in  the  iron-ore  industry  of  the 
State.  Prof.  H.  Y.  Winchell,  assistant  State  geologist,  says  of  this 
range:  ^^It  is  too  early  and  developments  have  not  progressed  far 
enough  to  grade  the  Mesaba  ores  closely,  as  all  of  the  test  pits  have 
been  sunk  for  but  short  distances  and  do  not  represent  the  entire  ore 
body.  The  ore  is  not  clean-looking  nor  uniform  in  color  and  texture, 
being  yellow,  red,  purple,  and  brown.  In  some  places  the  ore  is  hard, 
then  powdery,  and  again  granular;  but  analyses  show  that  the  compo- 
sition is  more  uniform  than  would  be  supposed.  Bessemer  ore  will 
probably  be  obtained  from  some  of  the  mines,  while  in  others  the  phos- 
phorus is  high.  One  peculiar  feature  is  the  intimate  mixture  of  Umonite, 
hematite,  and  magnetite.  In  some  of  the  pits  the  ore  lies  in  alternating 
layers  or  sheets  of  these  various  ores.  Limonite  is  present  to  such  an 
extent  that  it  fiimishes  from  2  to  7  per  cent,  of  moisture  to  a  sample. 
The  chief  impurity  is  silica,  with  the  usual  traces  of  lime,  magnesia, 
alumina,  and  manganese;  sulphur  and  titanium  are  reported  absent. 
The  first  test  pits  which  were  put  down  were  unusually  successM  in  find- 
ing large  bodies  of  ore  which  varied  in  thickness  from  1  foot  to  80  feet 
These  deposits  conform  generally  to  the  dip  of  the  inclosing  rocks,  which 
is  from  12  degrees  to  40  degrees  to  the  south  or  southwest."  He  inclines 
to  the  theory  that  the  ore  is  therefore  in  beds,  and  not  in  veins  or  lodes. 
The  active  explorations  exhibit  favorable  indicationsfor  a  width  of  sev- 
eral hundred  feet  and  a  longitude  of  several  miles.  The  ore  is  found 
below  a  surface  covering  of  glacial  drift  or  a  capping  of  but  a  few  feet 
of  rock,  the  ore  being  soft  and  hard  in  alternate  strata. 

The  Mesaba  iron  range  lies  north  of  Duluth  and  between  that  city 
and  the  Yermilion  iron  range.  The  course  of  the  partially  explored 
portion  of  the  Mesaba  range  is  from  50  to  75  miles  from  Lake  Superior, 
running  generally  west  or  southwest.  The  existence  of  iron  ore  has 
been  known  for  several  years,  and  exploratory  work  has  been  pursued 
at  intervals  along  the  Mesaba  range,  but  the  discoveries  rex)orted  dur- 
ing the  season  of  1891  were  of  such  character  as  to  excite  widespread 
interest.  As  a  consequence,  mining  companies  were  rapidly  formed, 
locations  secured|  and  considerable  work  done  in  exposing  the  ore 
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bodies,  which  have  proven  sufficiently  inviting  to  command  attention 
from  railroads  and  encourage  lively  competition  to  secure  the  ore 
traffic  from  the  new  range.  As  in  the  development  of  the  Gogebic  range> 
speculation  has  been  rife,  and  it  is  stated  that  the  total  capitalization 
of  the  mines  on  the  Mesaba  range,  some  of  which  only  exist  on  paper, 
is  $75,000,000. 

The  reported  leases  of  properties  on  this  new  range  are  based  upon  a 
minimum  output  insuring  an  annual  production  exceeding  500,000  tons 
of  iron  ore,  which  will  swell  the  totals  for  the  State  as  soon  as  shipping 
facilities  are  completed,  and  this,  together  with  the  ease  of  mining  and 
the  large  proportion  of  the  deposit  which  is  claimed  to  be  of  Bessemer 
grade,  is  looked  forward  to  as  materially  affecting  the  prices  commanded 
by,  and  the  quantities  to  be  shipped  from,  other  iron-ore  mines  in  the 
Lake  Superior  region.  The  existence  of  large  bodies  of  ore  which  are 
of  excellent  quality,  but  below  the  grade  generally  recognized  as  suffi- 
ciently high  in  iron  to  withstand  long  transportation  charges,  is  also  ex- 
pected to  encourage  the  production  of  pig  iron  by  blast  furnaces  located 
near  the  head  of  Lake  Superior. 

All  of  the  iron  ore  in  Minnesota  has,  up  to  the  present,  been  obtained 
from  three  operations,  viz.,  the  Minnesota  Iron  Company,  the  Chandler, 
and  the  Pioneer  mines.  The  Minnesota  Iron  Ore  Company,  which 
commenced  operations  in  1884,  has  supplied  to  date  over  3,000,000 
tons,  and  the  Chandler  mine  has  since  1888  sent  forward  more  than 
1,000,000  long  tons  of  iron  ore. 

VIRQIXIA. 

Virginia  stands  sixth  as  an  iron-ore-producing  State,  with  an  output 
of  658,916  long  tons,  or  4.52  per  cent,  of  the  total  for  the  United  States, 
an  increase  over  the  1890  output  of  115,333  long  tons,  or  21.24  per  cent. 
Practically  all  of  this  ore,  viz.,  99.15  per  cent.,  was  of  the  brown  hema- 
tite variety,  the  amount  being  653,342  long  tons,  an  increase  of  130,434 
long  tons  or  24.94  per  cent,  over  the  1890  output,  Virginia  thus  taking 
first  rank  of  all  the  States  as  a  producer  of  this  class  of  ore,  with  23.69 
per  cent,  of  the  country's  total.  The  amount  of  red  hematite  and  mag- 
netite mined  was  small,  the  combined  total  being  less  than  1  per  cent, 
of  the  iron-ore  output  of  the  State.  But  both  classes  showed  a  marked 
decline,  the  first  mentioned  of  12,938  long  tons,  or  79.81  per  cent,  from 
the  1890  output  of  16,212  tons,  and  the  latter  of  2,163  long  tons,  or 
48.47  x)er  cent.,  fix)m  4,463  long  tons  won  in  1890. 

The  brown  hematite  deposits,  which  extend  in  a  general  northeast  and 
southwest  line  through  the  State,  along  the  Shenandoah  valley  and  the 
Cripple  creek,  form  the  chief  base  of  supplies  for  Virginia  blast  fiir- 
naces,  although  some  ores  are  brought  in  from  North  Carolina,  and 
possibly  from  Tennessee.  While  the  local  ores  are  not  high  in  iron 
they  are  easily  smelted,  and  make  good  foundry  iron,  but  are  unsuited 
far  the  manufacture  of  Bessemer  pig,  owing  to  their  chemic^  e.oixi'gQ^v 
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tion.  The  small  amount  of  red  hematite  la  found  in  the  vicinity  of  the 
James  river  and  the  magnetite  in  Pittsylvania  county. 

Within  the  last  two  years  the  increased  demand  for  iron  ores  has 
caused  the  mining  of  large  amounts  of  brown  hematite  ores  locally 
known  as  "gossan"  ores,  which  are  found  in  the  southwestern  por- 
tion of  the  State,  running  in  a  northeastward  direction  from  Floyd 
through  Carroll  county  and  into  Grayson  county.  These  ores  are 
formed  by  the  oxidation  of  "  mundic,'^  a  term  used  to  include  both  the 
pyrite  and  pyrrhotite.  Mr.  Moxham  states  that  this  cap  or  "  iron  hat " 
is  from  12  to  40  feet  wide  at  the  surface,  and  40  to  75  feet  at  the  bot- 
tom at  its  junction  with  the  "  mundic,"  ftt)m  40  to  176  feet  below  the 
surface  according  to  the  height  of  the  hills  it  traverses;  the  higher  the 
hills  the  greater  being  the  depth  of  the  gossan  ores,  while  the  "  mun- 
dic  "  as  a  rule  remains  in  place.  It  has  little  or  no  cover,  and  its  ex- 
posures vary  in  character.  At  some  points  large  bodies  of  gossan  ore 
extending  over  many  acres  present  themselves.  The  ore  is  generally 
used  as  a  mixture  with  the  hard  brown  ores,  and  to  its  red-short  tend- 
ency is  credited  the  additional  strength  of  the  iron  produced.- 

Mr.  Moxham  gives  the  following  analyses  of  the  "  gossan  "  ore  in  its 
natural  condition,  and  also  some  of  the  "  mundic "  or  undecomposed 
sulphuret. 

« 

Analy9e9  of  "goeaan*'  and  "mtmdio''  otm. 
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Other  analyses  show  larger  percentages  of  silica. 

The  blast-furnace  industry  of  Virginia  is  apparently  in  advance  of 
the  present  iron-ore  developments,  and  the  general  activity  of  the  smelt- 
ing plants  will  demand  either  the  discovery  and  exploitation  of  other  de- 
posits of  iron  ore,  or  a  partial  dependence  upon  the  ores  from  adjacent 
States. 


WISCONSIN. 


Wisconsin  shows  a  considerable  falling  off  from  the  1890  output  of 
948,965  long  tons,  that  for  1891  being  but  589,481  long  tons,  359,484 
tons,  or  37.88  per  cent,  below  that  of  1890,  and  causing  the  State  to  drop 
trom  fifth  to  seventh  position  in  rank  as  a  producer  of  iron  ores.  The 
red  hematites,  of  which  class  527,705  long  tons  or  89.52  per  cent,  of  the 
State's  total  were  produced,  gave  it  fourth  rank  with  5.66  per  cent,  of 
the  total  red  hematite  output  of  the  nation.    Of  the  total  for  the  State, 
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61,776  tons,  or  10.48  per  cent.,  were  taken  from  the  brown  hematite 
mines,  in  which  class  Wisconsin  occupied  eighth  place,  with  2.24  per 
cent,  of  the  total  for  the  United  States. 

The  principal  iron  mines  of  the  State  are  found  on  the  Gogebic  iron 
range,  and  in  the  vicinity  of  Florence  on  the  Menominee  range,  general 
descriptions  of  these  ranges  being  found  under  the  paragraphs  devoted 
to  Michigan.  Some  red  hematite  is  also  mined  in  the  eastern  central 
portion  of  the  State,  and  brown  hematite  in  the  western  central 
section.  The  possible  advance  in  the  manufacture  of  steel  by  the  basic 
method  promises  in  the  future  a  liberal  supply  of  red  hematite  ore, 
locally  termed  ^^  flaxseed  "  ore,  which  abounds  about  50  miles  northwest 
of  Milwaukee ;  the  special  adaptability  of  this  ore  for  the  process  named, 
its  convenience  to  existing  blast  furnaces,  and  the  low  cost  of  mining 
combining  to  offer  inducements  for  its  use  notwithstanding  its  compara- 
tively low  percentage  of  iron.  It  is  also  probable  that  the  extensive 
dei>osit8  of  brown  hematite  within  convenient  reach  of  the  Mississippi 
river  may  encourage  the  development  of  industries  to  produce  pig  iron 
for  foundry  use. 

While  most  of  the  larger  mines  on  the  Menominee  and  Gogebic  ranges 
are  in  Michigan,  some  of  the  mines  on  these  ranges  located  in  Wiscon- 
sin have  produced  large  quantities  of  iron  ore,  the  date  of  opening 
aud  the  total  production  of  several  of  these  being  given  below: 

l>at€  of  inj^enifig  and  total  produotion  of  the  larger  irofi-ore  mines  in  Wieoonein. 
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TENNESSEE. 


Tennessee  produced  396,883  long  tons  of  red  hematite  iron  ore  in 
1891  as  against  278,076  tons  won  in  1890,  an  advance  of  118,807  long 
tons,  or  42.72  per  cent.,  and  also  147,040  long  tons  of  brown  hematite  ore, 
while  in  1890,  187,619  long  tons  of  this  class  were  mined  in  the  State, 
the  balance  in  favor  of  1890  being  40,579  long  tons,  or  21.63  per  cent. 
A  comparison  between  the  total  outputs  of  the  State  shows  that  in  1891 
543,923  long  tons  were  produced,  while  in  1890  465,695  tons  were 
mined,  a  difference  of  78,228  long  tons,  or  16.80  per  cent.  The  State 
occupied  eighth  position,  with  3.73  per  cent,  of  the  total  iron  ore  for  the 
country. 

The  red  hematites  are  found  in  the  eastern  portion  of  the  State,  run- 
niug  in  a  general  southwest  and  northeast  direction  along  1^^  ^^<^^  ol 
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the  Tennessee  river,  and  there  is  also  a  series  of  brown  hematite  beds 
following  the  same  trend,  while  in  the  central  and  western  portion  of 
the  state,  in  the  valleys  of  both  the  Tennessee  and  Oomberland  rivers, 
are  belts  of  brown  hematite,  continuing  southward  into  Alabama. 

NSW  JERSEY. 

New  Jersey  stands  ninth  as  a  producer  of  iron  ore,  with  an  output  of 
525,612  tons  in  1891,  or  3.60  per  cent,  of  tke  total  for  the  entire  country. 
This  is  an  increase  of  29,804  long  tons,  or  6.01  per  cent,  over  the  1890 
product  of  495,808  long  tons.  Of  this  amount  the  magnetite  repre- 
sented 98.54  per  cent,  and  the  red  and  brown  hematiteO.73  per  cent.  each. 
The  magnetite  shows  a  gain  of  28,114  tons,  or  5.74  per  cent.,  and  the 
brown  hematite  increased  3,840  tons,  or  100  per  cent,  respectively  over 
the  figures  of  1890.  The  red  hematite,  however,  declined  from  6,000 
long  tons  in  1890  to  3,850  tons  in  1891,  a  loss  of  35.83  per  cent.,  or 
2,150  tons. 

The  magnetites  which  start  in  the  northern  central  i>ortion  of  the 
State,  entering  it  from  New  York,  run  in  a  south-southwest  direction, 
crossing  the  Delaware  river  above  Easton  into  Pennsylvania.  The 
brown  and  red  hematite  is  found  in  the  vicinity  of  Butzville,  where  it 
occurs  as  an  intimate  mixture  of  magnetite,  red  hematite,  and  limonite. 
Two  of  the  older  mines  in  the  State,  the  Dickerson  and  Teabo,  have 
ceased  operations.  The  former  has  been  operated  since  the  year 
1713,  when  it  was  taken  up  as  a  mining  tract  by  John  Beading,  but 
during  the  year  1891  the  ore  in  the  vein  became  leaner,  and  it  was 
finally  decided  to  close  the  mine,  following  the  example  of  other  New 
Jersey  mines,  which,  while  they  contain  considerable  ore,  are  either  too 
lean  in  iron,  or  the  cost  of  mining  is  so  high  that  they  can  not  command 
a  profitable  market. 

Concentration  by  magnetism  is  looked  to  as  a  possible  means  of  resum- 
ing operations  at  some  of  the  New  Jersey  mines.  There  are  now  three 
installations  working  at  different  points,  and  others  are  projected. 

OTHER  STATES. 

Of  the  remaining  iron-ore  producing  States,  only  four — Oeorgia, 
Colorado,  Missouri,  and  Ohio — contributed  over  100,000  tons  each  in 
1891,  and  they  occupied  tenth,  eleventh,  twelfth,  and  thirteenth  posi- 
tions respectively,  each  with  decreased  totals  from  1890.  It  is  probable, 
however,  that  with  an  increased  demand  for  ore,  all  of  these  States  could 
materially  increase  their  outputs.  Of  Georgia's  product,  82.04  per  cent 
was  brown  hematite,  and  the  balance  red  hematite.  Of  Colorado's  iron 
ores  89.46  per  cent,  was  brown  hematite ;  of  the  remainder,  4.28  per  cent 
was  magnetite,  and  6.26  per  cent,  red  hematite.  A  large  amount  of 
this  iron  ore  was  used  as  a  flux  in  silver-smelting.  Of  Missouri's  total 
6.95  per  cent  was  brown  hematite,  and  the  balance  red  hematite. 
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The  state  of  Missouri  continues  to  show  a  decline,  due  to  the  practi- 
cal closing  of  one  of  the  large  Iron-ore  mines,  and  the  restricted  output 
in  others.  It  is,  however,  probable  that  with  an  increased  demand  for 
iron  ores  these  mines  would  show  renewed  activity,  as  the  deposits  are 
not  exhausted.  The  most  important  iron-ore  producer  in  the  State  of 
Missouri  is  the  Iron  Mountain,  which  was  first  operated  in  1847,  and 
has  up  to  date  contributed  3,349,086  long  tons. 

The  output  of  the  Ohio  mines  (all  of  which  are  of  the  carbonate 
variety  or  its  derivatives),  again  shows  a  decline,  due  to  the  disfavor 
which  furnace  managers  exlubit  to  using  this  class  of  ore,  because 
of  its  leanness  and  the  necessity  of  preliminary  roasting,  and  to  the 
practicability  of  obtaining  Lake  Superior  ores.  Kentucky,  Texas,  Mas- 
sachusetts, New  Mexico,  Maryland,  Connecticut,  Oregon,  North  Garo- 
hna,  Montana,  Utah,  West  Virginia,  and  Idaho  follow  in  the  order 
named. 

Texas'  advance  is  due  to  the  starting  up  of  new  blast-furnace  plants, 
the  mining  having  been  principally  in  the  brown  hematite  deposits 
in  the  eastern  part  of  the  State.  As,  however,  railroads  have  reached 
the  southern  central  portion  of  the  State  where  richer  ores  are  found, 
it  is  probable  that  Texas  will  in  the  future  augment  her  output  and 
improve  the  average  grade  of  her  iron  ores. 

There  has  been  little  change  in  the  outputs  of  Massachusetts,  Con- 
necticut, and  Maryland,  the  product  of  these  States,  with  the  excep- 
tion of  some  carbonate  ore  won  in  Maryland,  being  brown  hematite. 
Most  of  these  ores  are  used  locaDy,  but  there  was  a  heavy  importation 
of  foreign  ores  to  supply  the  large  steel  works  at  Baltimore,  which 
depends  chiefly  on  imported  ore. 

The  amount  of  ore  mined  in  North  Carolina  remains  practically  the 
same  as  in  1890,  its  entire  product  being  reported  as  magnetite,  all 
obtained  from  the  Cranberry  district  in  the  western  part  of  the  State. 

Maine  did  not  produce  any  ore  in  1891,  and  as  the  only  blast  furnace 
in  the  State  has  suspended  operations  it  is  not  probable  that  her  mines 
will  be  worked  in  the  near  future. 

mON  OBES  USED  IN  SILVEB  SMELTING. 

In  addition  to  iron  ores  in  Colorado,  Oregon,  and  other  Western 
States  and  Territories,  which  are  mined  and  smelted  for  iron-making, 
there  is  a  considerable  amount  of  brown  hematite  which  occurs  as  oxide 
of  iron  and  is  found  while  mining  for  silver  ore.  This  is  used  as  a  flux 
at  silver-smelters,  and  it  is  difficult  to  obtain  exact  data  owing  to  the 
&ct  that  while  some  of  the  ore  may  be  rich  enough  in  silver  to  make  it 
valuable  on  that  account,  it  may  at  any  time  become  lean,  and  can  only 
be  used  as  flux.  The  smelters  pay  for  this  ore  in  various  ways.  One 
ifi  to  pay  a  certain  price  per  ton  for  ore  containing  a  minimum  excess  of 
iron,  eta,  over  silica,  with  a  sliding  scale  of  increase  per  unit  of  iron  or 
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manganese  above  that  minimnTn.  Another  way  is  to  give  an  agreed 
price  for  the  silver,  based  ax)on  .  New  York  quotations,  make  a  fixed 
charge  for  smelting,  and  credit  so  much  per  ton  per  unit  of  iron  and 
manganese  excess.  Smelters  do  not  usually  buy  pure  iron  ore  if  they 
can  get  ore  containing  some  silver. 

Iron  ore  for  flux  is  now  obtained  principally  from  roasted  auriferous 
pyrites,  the  latter  being  furnished  raw  in  large  quantities  by  dressing 
works.  Some  of  the  famous  mines  have  yielded  enormous  quantities  of 
ferruginous  silver  ores,  sometimes  of  so  low  a  grade  that  but  for  the 
value  of  the  gangue  to  help  out  the  silver  alone  could  not  have  paid. 

The  market  for  this  ore  is  rather  uncertain,  as  sometimes  the  smelters 
obtain  silver  ores  basic  enough  to  make  8x>ecial  additions  of  iron  ore 
unnecessary. 

The  record  of  iron-ore  mining  during  the  year  1891  emphasizes  the 
relative  x)ositions  occupied  by  various  States,  districts,  and  individual 
mines,  as  influenced  by  the  quality  of  the  ores,  the  equipment  for  mining 
and  handling,  and  the  facilities  for  marketing  the  outputs.  The  impetus 
given  by  the  extraordinary  production  of  pig  iron  in  1890  caused  an 
unprecedented  output  from  the  iron-ore  mines,  and  the  reduced  demand 
which  followed  speedily  affected  this  industry;  consequently,  a  restric- 
tion of  output  resulted,  and  except  where  the  ore  was  consumed  close 
to  its  i)oint  of  production,  the  reports  received  show  that  the  diminished 
consumption  was  confined  principally  to  the  leaner  ores. 

TRANSPORTATION  OF  IRON  ORES. 

Much  of  the  iron  ores  won  in  the  Lake  Superior  region,  a  considerable 
portion  of  those  obtained  in  the  State  of  New  York,  and  also  some  ores 
from  other  States  have  to  be  transported  long  distances  to  reach  points 
of  consumption,  and  reshipment  is  necessary  where  the  transportations 
are  made  by  both  rail  and  water.  An  essential  of  such  rehandling  and 
transporting  is  that  it  should  be  done  in  the  least  possible  time  and  at 
small  expense  in  order  to  enable  the  ores  to  compete  with  others,  which, 
although  not  so  rich,  are  found  nearer  the  blast  frimaces.  As  the 
principal  cost  of  rehandling  is  for  labor,  large  amounts  of  money  have 
been  exx)ended  by  different  railroad  companies  for  docks  and  cars  built 
specially  for  the  purpose,  so  as  to  bring  this  item  to  the  lowest  point 
practicable,  and  also  make  it  possible  to  handle  quantities  of  material 
which  would  have  been  impossible  if  done  by  manual  labor.  It  is  now 
no  unusual  thing  for  ore  to  be  taken  from  the  mine  in  ^^  skips,"  auto- 
matically dumped  into  specially  constructed  railroad  cars  or  into  ore 
bins  from  which  it  can  be  discharged  into  cars,  then  hauled  in  these 
cars  to  ore  docks,  where  the  drop  bottoms  of  the  car  are  opened  and 
the  ore  falls  into  pockets,  from  which  it  is  run  into  the  hold  of  the  ves- 
sel, and  in  this  whole  process  the  only  labor  necessary  is  to  open  the 
doors  of  the  bins  or  the  bottoms  of  the  railroad  cars.  When  the  mate- 
rial is  deposited  in  the  pockets  in  the  ore  docks,  the  spouts  of  the 
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pockets  are  lowered  into  the  holds  of  vessels,  the  doors  leading  to  the 
spouts  are  opened,  and  the  ore  slides  into  the  vessel's  hold,  being  as- 
sisted, if  necessary,  by  poking  with  long  poles. 

The  ore  shipping  docks  on  Lakes  Superior  and  Michigan  (the  largest 
in  the  country,  if  not  in  the  world),  in  connection  with  the  ore  receiving 
docks  at  the  lower  lake  ports  (fitted  with  bridge  tramway  plants),  the 
railroad  cars,  and  in  some  cases  vessels  specially  constructed  for  this 
purpose,  have  aided  materially  in  reducing  the  cost  of  transporting 
iron  ore  to  points  of  consumption.  The  farnace  manager  by  means  of 
advanced  methods,  cheaper  or  richer  iron  ores,  improved  facilities,  and 
larger  output,  has  lessened  the  cost  of  pig  iron,  which  in  turn  has  low- 
ered the  price  of  manufactured  iron  and  steel,  which  has  been  one  of 
the  most  imx)ortant,  if  not  the  most  important,  factor  in  bringing  this 
country  up  to  its  present  degree  of  prosperity. 

To  indicate  the  capital  and  skill  utUized  for  ore-handling  appliances, 
it  is  weU  to  enumerate  the  shipping  docks  owned  by  the  different  rail- 
roads at  the  principal  ports  in  the  Lake  Superior  region  from  which  the 
ore  is  sent  and  those  elsewhere  at  which  it  is  received,  and  to  present 
a  general  description  of  the  shipping  and  also  of  the  receiving  docks. 
In  addition  to  the  shipping  docks  erected  to  handle  iron  ores  from 
the  Lake  Sui)erior  region,  there  are  others  of  less  magnitude  on  Lake 
Champlain,  on  the  Mississippi  river,  and  elsewhere,  but  the  proportions 
of  the  docks  on  Lakes  Superior  and  Michigan  and  the  quantities  of 
ore  handled  by  them  are  much  greater  than  the  others,  and  the  same 
holds  true  concerning  the  ore-receiving  docks  at  lower  lake  ports. 

The  following  data  are  offered  to  emphasize  the  provision  made  for 
handling  and  transi)orting  iron  ores  mined  in  the  Lake  Superior  region, 
because  in  no  part  of  the  world  is  this  equaled,  and  because  from  this 
region  was  obtained  52  per  cent,  of  all  the  iron  ore  mined  in  the  United 
States  in  1891. 

Marquette,  Michigan,  is. the  port  from  which  the  first  Lake  Superior 
iron  ore  was  sent,  and  up  to  the  close  of  the  year  1891  there  have  been 
loaded  into  vessels  17,616,880  tons  at  this  port.  The  Lake  Superior  iron 
ores  were  at  first  only  obtained  from  the  Marquette  range  in  Michigan, 
and  until  1865  all  of  this  ore  was  shipped  from  Marquette.  In  1891, 
however,  this  port  ranked  third,  with  a  total  shipment  of  1,056,027 
long  tons,  all  of  which  came  from  mines  in  the  Marquette  range. 

In  1865  Escanaba,  Michigan,  claimed  a  share  of  the  shipments  from 
the  Marquette  range,  this  port  and  Marquette  keeping  company  until 
1879,  when  Escanaba  took  a  liberal  lead,  chiefly  by  reason  of  the  devel- 
opment of  the  Menominee  range,  commencing  in  1877,  and  this  lead  has 
been  continually  maintained.  In  1891,  3,058,590  long  tons,  or  nearly 
one-half  of  the  lake  shipments,  were  sent  from  this  port.  Of  this 
amount  the  mines  on  the  Marquette  range  contributed  1,154,645  long 
tons,  the  Menominee  range  1,480,248  tons,  and  the  Gogebic  range  the 
balance,  423,697  long  tons.  Since  1865  there  has  been  handled  at  t&i.^ 
Escanaba  docks  a  total  of  29,963,257  tons. 
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In  1873  the  shipping  dock  at  I/Anse,  Michigan,  was  erected  to  handle 
the  ore  from  the  western  section  of  the  Marquette  range,  receiving  its 
first  consignment  in  that  year.  It  continued  handling  ore  until  1885, 
since  which  time  no  shipments  have  been  made  from  it.  This  was  never 
an  important  shipping  port,  as  the  largest  amount  handled  in  one  year 
was  88,962  tons,  in  1876,  the  total  reaching  744,697  tons. 

In  1882  Saint  Ignace,  Michigan,  entered  the  list  of  shipping  ports, 
readiing  its  maximum  of  107,399  long  tons  in  1888,  since  which  time 
it  has  declined  in  importance,  and  in  1891  a  portion  of  the  dock  was 
removed.    It  has  handled  a  total  of  610,315  tons. 

The  nearly  simultaneous  development  of  the  Gogebic  iron  range  in 
Michigan  and  Wisconsin  and  of  the  Vermilion  iron  range  in  Minnesota 
caused  the  erection  of  shipping  docks  for  the  former  at  Ashland,  Wis- 
consin, and  for  the  latter  at  Two  Harbors,  Minnesota,  both  ports 
making  their  first  shipment  in  1884«  Ashland,  however,  soon  out- 
stripped its  rival  and  in  1891  ranked  second  as  a  shipping  port,  with 
1,261,658  long  tons  as  its  output.  Since  the  docks  were  erected  at 
Ashland  in  1884,  7,760,025  tons  of  ore  have  been  shipped.  Two  Har- 
bors, while  not  increasing  as  rapidly  as  its  rival,  has  shown  a  marked 
advance  each  year,  and  if  the  mines  recently  developed  on  the  Mesaba 
range  prove  as  productive  as  those  on  the  Vermilion  range  it  may  in 
the  future  show  largely  increased  shipments.  In  1891  Two  Harbors, 
Minnesota,  ranked  fourth,  890,299  long  tons  being  shipped,  and  the 
total  from  1884  to  the  close  of  1891  was  4,030,899  long  tons.  Receiving 
docks  are  also  projected  at  Duluth,  Minnesota,  to  accommodate  the 
anticipated  increased  shipments  from  the  Minnesota  mines. 

Gladstonid,  Michigan,  made  its  first  shipment  of  ore  in  1889,  and 
serves  as  an  additional  and  competing  shipping  point  for  the  mines  of 
the  Menominee  range.  In  1891, 177,866  long  tons  were  shipped.  It 
has  handled  a  total  of  342,804  long  tons  to  the  close  of  1891. 

SHIPPING  DOOES. 

The  ore  shipping  docks  consist  of  a  wooden  structure,  built  on  piles 
and  reached  by  a  long  or  short  approach,  depending  upon  the  na- 
ture of  the  ground  and  the  depth  of  the  water.  Owing  to  the  inter- 
ference with  the  operation  of  mines,  railroads,  and  vessels,  which  would 
result  in  the  destruction  of  one  of  the  large  ore-shipping  docks,  the 
project  of  constructing  them  of  iron  has  been  considered.  The  top  of 
the  dock  is  from  38  feet  to  51  feet  10  inches  above  the  ordinary  water 
level  and  wide  enough  to  accommodate  from  two  to  five  lines  of  rail- 
road tracks.  In  the  latest  construction  the  gauge  between  traces  is 
the  same  as  between  the  two  rails  forming  one  track,  thus  making  the 
entire  top  of  the  dock  practically  an  opening  into  the  various  pockets. 
The  ore  docks  have  from  50  to  300  pockets,  holding  from  80  to  170 
tons  of  ore  each.  The  pockets  are  sheathed  with  plate  iron  and  slope 
downward  toward  the  water  side  of  the  dock.    At  the  bottom  of  each 
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pocket  is  a  door  which  is  controlled  from  the  top  of  the  dock.  When 
it  is  desired  to  load  a  vessel,  plate-iron  chutes,  usually  semicircular  in 
form,  are  lowered  into  the  hatches  of  the  boat,  the  doors  which  con- 
nect these  chutes  to  the  respective  pockets  are  raised,  and  the  ore  dis- 
charges itself  into  the  hold  of  the  vessel.  This  occupies  but  a  very 
short  time,  if  a  sufficient  number  of  bins  can  be  discharged  at  once, 
and  a  few  instances  of  quick  dispatch  may  be  mentioned.  At  the 
docks  of  the  Chicago  and  Northwestern  railway,  at  Escanaba,  the 
steamer  Massaohasetts  was  loaded  with  1,659  long  tons  of  iron  ore 
in  45  minutes ;  the  Maryland^  with  3,027  long  tons  in  3  hours ;  the  Mary- 
land,  with  3,132  long  tons  in  4  hours;  the  Oambriay  with  2,379  long  tons 
in  2  hours ;  the  KcMyuga^  with  1,927  long  tons  in  2  hours ;  the  Mcmoheater^ 
with  2,502  long  tons  in  2  hours ;  and  the  Manhattcmj  with  1,850  long  tons 
in  45  minutes.  In  this  last  case  just  one  hour  elapsed  between  the  arrival 
of  the  boat  at  the  dock  and  its  departure.  The  record  for  most  rapid 
loading  is  that  of  980  tons,  which  were  run  into  the  steamer  Frontenac 
in  4|  minutes.  The  maximum  quantity  handled  at  the  docks  of  this 
company  into  vessels  in  24  hours  was  42,320  long  tons. 

At  the  docks  of  the  Duluth,  South  Shore  and  Atlantic  Railway,  at 
Marquette,  over  20,000  long  tons  of  ore  are  often  handled  per  day,  and 
frequently  2,000  long  tons  of  hard  ore  have  been  loaded  into  a  boat  in 
one  hour  and  one-half. 

The  following  table  shows  the  location,  principal  dimensions,  capacity, 
etc.,  of  the  iron-ore-shipping  docks  erected  on  Lakes  Superior  and 
Michigan  to  handle  the  ores  from  the  Lake  Superior  region: 

DimennonH  of  shipping  docks  for  Lake  Superior  iron  ores. 


Iiooation. 


ICaiqiMtte, Kioh.,  No.1... 

Ko.8... 
No.4... 

St  IgiUfOe,  Mich 

L'AjiM,Mioh 

EMaiuba^Mich.,  Ko.1.... 

K'o.2.... 
No.S.... 
No.4.... 

No.5 

OUdatono,  Mich 

Two  Hsrbora,  IUdb.,  No.  1 

No.  2 
No.4 

Aihlaad,  Wis..  Ko.1 

No.  2 

Aihlftnd,  Wis 


Height 

of 
dock. 


FL    in. 
46 
44 

47      6 

42 

88 

46 

39 

89 

46 

61    10 

47 

47 

46 

61      6 

44) 

45 

46 


LeDffth 
dock. 


FuL 

1,800 
1,600 
1,400 
400 
1,000 
1,104 
1,082 
1,212 
1,500 
1,892 


1,056 
1,066 
628 
1,404 
1,404 
1,404 


Number 

of 
pockets. 


270 

800 

200 

60 

100 
184 
192 
202 
260 
232 
120 
162] 
141 

wj 

234 
284 


Total 
capacity. 


Longtom, 
80,000 
25,000 
80,000 
7,000 
8,000 
23,000 
19, 300 
20,000 
83,200 
40,600 
16,000 

66,000 

23,000 
27,000 
28,250 


Naxnber 
of  rail- 
road 
tracks. 


5 

4 

3 


2 
2 
2 

2. 
5 

21 
2 

4 


Cost. 


Not  giren. 


$1, 122, 000 

Not  given. 
$1,000,000 

$483,000 
$256,000 
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The  aggregate  length  of  the  seventeen  ore-shipping  docks^  independ- 
ent of  approaches,  is  19,342  feet,  or  say  3%  miles.  They  contain  3,189 
pockets,  have  a  total  capacity  of  385,350  long  tons,  and  cost,  approxi- 
mately, $4,500,000. 

The  Doluth,  South  Shore  and  Atlantic  railway  own  the  three 
iron-ore  docks  at  Marquette,  and  also  had  a  fourth  dock,  No.  2,  which 
has  been  rebuilt  for  use  as  a  pig-iron  and  lumber  dock.  This  company 
is  also  the  proprietor  of  the  docks  at  Saint  Ignace  and  1/ Anse.  The  five 
docks  at  Escanaba  are  owned  by  the  Chicago  and  Northwestern  rail- 
way; that  at  Gladstone  is  operated  conjointly  by  the  Minneapolis,  Saint 
Paul  and  Sault  Ste.  Marie  and  the  Milwaukee  and  Northern  railways. 
The  three  docks  at  Two  Harbors  belong  to  the  Duluth  and  Iron  Range 
railway,  while  two  docks  at  Ashland  are  owned  by  the  Milwaukee, 
Lake  Shore  and  Western,  and  one  dock  at  the  same  place  by  the  Wis- 
consin Central  railway. 

Most  of  these  companies  also  have  large  numbers  of  cars  built  espe- 
cially for  the  iron  ore  trade,  and  the  following  table  gives  the  number, 
the  capacity,  and  the  total  value  of  such  cars  owned  by  some  of  the 
companies: 


Special  oar  equipment  for  handling  Lake  Superior  iron  oree. 


Names  of  railroad  oompaniea. 


Chicago  and  Northwestern 

Do 

Doluth,  South  Shore  and  Atlantto 

Do 

Duluth  and  Iron  Rani^e 

Milwaukee,  I«ake  Shore  and  Western 

Do 

Wisconsin  Centnd 

Do 

Minneapolis,  Saint  Paul  and  Sault  Ste.  Marie  and  the 
Milwaukee  and  Northexn 


Number 
of  cars. 

Capacity  of 
oar. 

CostofoavB. 

lont. 

2,400 
8,800 

7  to  10) 

$1,656,600 

8,200 

8 

Notgiyen. 

eoo 

20 

Do. 

000 

25 

$506,250 

150 
800 

80> 
22^) 

$400,000 

780 
100 

25. 

20  > 

$888,800 

296 

26 

Not  given. 

This  gives  a  total  of  12,526  cars  built  for  use  in  transporting  iron 
ore  with  an  aggregate  capacity  of  187,650  tons  of  iron  ore,  their  total 
cost  being  estimated  at  $3,600,000. 

According  to  the  Iron  Trade  Review  there  are  6  iron-ore  mining 
companies  in  the  Lake  Superior  region  owning  fleets  of  vessels,  and 
the  table  below  gives  the  number  of  such  vessels  and  their  size  and 
aggregate  tonnage.  The  companies  run  these  vessels  in  order  to  pre- 
vent extreme  fluctuations  in  rates  and  insure  steadiness  to  the  ore 
freight  schedule.  It  is  doubtfiil  if  the  high  freight  rates  of  former 
years,  as  detailed  in  ^'Mineral  Besources  of  the  United  States,  1889 
and  1890,'^  will  be  repeated. 
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Special  Won-^tre  veseeU  on  the  Great  Lakea, 


Owxien. 


ICfameiote  Iron  Company 

MeiMiminee  Tranalt  Company. . . 
Lake  Superior  Iron  Company ..., 

CleTdand  CUA  Company 

Bepablio  Iron  Company 

CkTeland  Rolling  Mill  Company 


No.  of 
▼easelB. 


8 
6 
6 
4 

6 

4 


Capacity  of 
yeaaels. 


Tons. 
2, 800  to  3,000 
2,900 
2, 300  to  2,500 
1, 800  to  3, 000 
1, 200  to  2, 500 
2, 000  to  2, 700 


Total 
capacity. 


Tom. 

19,800 

17,400 

14,400 

9.800 

0,200 

9,150 


This  makes  a  total  of  33  vessels^  mostly  steamships,  with  an  aggre- 
gate tonnage  of  80,750,  especially  devoted  to  the  transportation  of  iron 
ore,  and  maintained  by  the  iron-ore  producers. 

BEOEIYINa  DOCKS. 

The  bulk  of  the  lake  shipments  of  iron  ore  are  taken  to  the  lower 
lake  i>orts — Cleveland,  Fairport,  Ashtabula,  Toledo,  Sandusky,  Huron 
and  Lorain,  Ohio;  Erie,  Pennsylvania,  and  Buffalo,  New  York,  for  dis- 
tribution to  the  various  blast  furnaces  in  Pennsylvania,  Ohio,  West 
Virginia,  New  York,  etc.  The  remaining  portion  going  direct  to  fur- 
naces situated  near  to  or  on  the  Great  Lakes,  such  as  Milwaukee, 
Wisconsin;  Chicago,  lUinois;  Detroit,  Michigan;  Tonawanda,  New 
York,  and  to  individual  furnaces  at  various  points  in  Michigan  and 
Wisconsin.  Most  of  the  furnaces  on  the  lakes  or  their  estuaries 
have  special  appliances  for  handling  iron  ore,  but  it  is  at  the  first-men- 
tioned i>orts  on  lake  Erie  that  the  larger  receiving  docks  are  located, 
Cleveland  having  4;  Buffalo,  3;  Ashtabula  and  FairxK)rt  2  each,  and 
the  remaining  ports,  1  each. 

Two  of  the  receiving  docks  at  Cleveland  are  each  half  a  mile  in  length 
and  have  a  storage  width  of  350  feet;  one  at  Fairport  has  a  water  front  of 
1  mile  and  a  width  for  storage  purposes  of  from  180  to  350  feet.  As  the 
ore  is  stored  in  piles  from  25  to  50  feet  in  height,  the  capacity  of  each  of 
these  docks  is  from  1,000,000  to  1,500,000  long  tons,  and  the  average 
storage  capacity  of  the  receiving  docks  is  300  to  500  tons  per  foot  of 
water  front.  During  the  shipping  season,  from  May  to  October,  the 
ore  is  brought  to  these  ports,  unloaded,  a  portion  being  handled  directly 
to  railroad  cars  and  the  balance  stocked,  being  shipped  to  the  blast 
furnaces  during  the  winter  months.  Mr.  A.  E.  Brown,  of  Cleveland, 
Ohio,  states  that  the  ore  from  the  Lake  Superior  region  occupies  from 
10  to  16  cubic  feet  per  long  ton,  the  average  approximating  14  cubic 
feet.  When  piled  in  large  quantities  on  the  dock,  however,  it  occupies 
less  space,  generally  from  10  to  13  cubic  feet  per  ton,  but  if  loosely 
placed  the  average  is  greater,  being  about  13.625  cubic  feet  per  ton  for 
the  Marquette  ores,  and  15.2  cubic  feet  for  those  from  the  Gogebic  range. 

Five  general  types  of  machinery  are  employed  for  moving  the  iron 

ores  from  the  holds  of  the  vessels  to  the  ore  docks. 

(1)  Swing-boom  derricks,  operated  either  with  engines  plsu^^oxi^i^xevii^ 
6442 3 
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or  driyen  by  wire  rope  from  steam  engines  at  a  distance,  the  mast  being 
either  stationary  or  carried  on  trolleys.  The  iron  backets  are  lowered 
into  the  holds  of  vessels  where  the  navvies  shovel  the  ore  into  them, 
steam  machinery  raising  tUe  buckets  and  swinging  the  boom  to  the 
point  where  the  ore  is  to  be  deposited. 

(2)  A  similar  arrangement  of  swing-boom  derricks  which  discharge 
the  ore  into  hoppers  from  which  it  is  fed  automatically  into  tram  cars 
carrying  the  ore  from  the  dock  to  stock  piles  located  at  a  considerable 
distance  from  the  water. 

(3)  An  A  frame  which  lifts  with  the  buckets  and  discharges  them  into 
tram  cars,  that  run  to  the  stock  pile  or  dump  the  ore  into  pockets  and 
thence  into  railroad  cars. 

(4)  Aprons  which  project  over  the  holds  of  vessels.  The  buckets  trav- 
eling up  the  incline  of  this  apparatus  are  dumped  into  tram  cars,  which 
run  by  gravity,  discharge,  and  return  automatically. 

(5)  Booms  or  aprons  upon  which  the  buckets  are  carried,  and  con- 
tinue their  journey  either  over  cables  or  on  trussed  bridges,  the  buckets 
dumping  automatically  at  the  point  desired,  and  returning  to  the  hold 
without  detaching  from  the  machinery. 

As  a  companion  to  the  figures  showing  the  capacity  of  the  ore-ship- 
ping docks,  the  following  statement  made  up  from  an  editorial  which 
appeared  in  the  Iron  Trade  Review,  of  Cleveland,  Ohio,  will  give  an 
idea  as  to  the  magnitude  of  the  trade  carried  on  at  the  receiving  docks. 
The  table  given  below  shows  the  long  tons  of  iron  ore  in  stock  on  the 
docks  of  the  lower  lake  ports  for  a  series  of  years  at  the  close  of  and  at 
the  resumption  of  navigation  each  season,  the  difference  between  these 
being  winter  shipments  by  rail  to  furnaces.  In  this  table  the  close  of 
navigation  is  considered  as  being  fixed  on  December  1,  and  the  opening 
of  navigation  as  May  1  of  the  year  following. 

8took$  of  Lake  Superior  iron  ores  at  Lake  Erie  porta  for  ten  year; 


Yean. 


1883. 
1884. 

1885. 

1880. 

1887. 

1888. 

1880. 

1890. 

1891. 

1892. 


Stock  on 

hand  at  close 

ofnavifation, 

Deoemberl. 


Long  tons. 
1,692,689 

1,841,877 
1,463,069 
966,472 
1,558,865 
1,848,555 
2,607,106 
8,893,487 
8,508,489 


Stock  on 

hand  at  open 

in£  of  navl- 

gauon,Mayl. 


LongUmt. 
524,749 

888,739 
556,657 
373, 321  ^ 
149,304^ 


1 


703, 720  > 
658,753^ 
936,228 
2,662,228 
((1)1,537,188 


Shipments. 


Long  ton9. 

1,303,950 
1,285,220 
1,090,648 
817, 168 
855,145 
1, 289, 802 
1,670,878 
1,231,264 
1,971,801 


a  The  stock  on  hand  May  1, 1892,  waa  published  prior  to  the  reyiaion  of  this  report,  and  It  and  tht 
w:iaiers2Up2aea1s  are  therefore  included  as  an  item  of  interest. 
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From  the  above  table  it  will  be  seen  that  the  largest  stock  on  hand 
at  lake  x>orts  in  the  past  nine  years  was  on  December  1,  1890,  when 
3,8d3,487  long  tons  were  on  the  docks,  a  constant  increase  since  the 
year  1886,  when  966,472  tons  were  on  hand,  this  being  the  only  one  of 
the  years  under  consideration  in  which  the  stocks  on  hand  at  the  close 
of  navigation  was  under  1,000,000  tons.  As  a  consequence  the  largest 
stock  of  ore  at  the  opening  of  navigation  was  that  on  May  1, 1891, 
when  the  heavy  stocks  of  the  previous  year  had  been  reduced  to  but 
2,662,223  tons,  and  the  lowest  amount  on  the  docks  was  in  May,  1887, 
when  the  minimum  stock  of  the  previous  December  had  been  depleted 
until  but  149,304  tons  were  on  hand.  The  shipments,  of  course,  fluctu- 
ated according  to  the  demand  for  ore,  being  largest  between  December 
1, 1891,  and  May  1, 1892,  when  1,971,301  tons  of  stocked  were  forwarded 
to  blast  furnaces,  and  the  minimum  shipment  was  in  1886-'87,  when  but 
817,168  long  tons  were  taken  from  the  docks. 

The  distribution  of  this  stock,  both  at  the  close  and  opening  of  navi- 
gation, for  the  seasons  of  December  1, 1890,  to  May  1, 1891,  and  from 
December  1, 1891,  to  May  1, 1892,  show  that  the  bulk  of  business  was 
at  the  ports  of  Cleveland,  Ashtabula,  and  Fairport,  in  the  order  named. 

DUtrilmHon  ofiiocJu  of  Lake  Superior  iron  ores  at  Lake  Erie  ports,  1890  and  1891, 


Ports. 


Toledo 

Sandusky, 
nnnn . . . . 
Londn.... 
Clevolaiid. 
Fairport.. 
Ashtabula 

Erie 

BnflUo... 

Tota} 


Close  of  naTigation. 

Opening  of 

navigation. 

Deo.  1, 1890. 

Dec.  1,1801. 

May  1,1891. 

May  1,1892. 

Long  tons. 

Long  tons. 

Long  tons. 

Long  tons. 

110,740 

122, 515 

27,000 

62,960 

115,000 

122,000 

70,000 

85,500 

1,200 

14, 910 

1,200 

5,000 

210,237 

250,812 

158, 740 

116,910 

1, 209, 467 

1,114,762 

908,566 

452,664 

721,080 

597, 617 

465,612 

255,422 

1, 151, 817 

003,957 

789,488 

861,806 

248,714 

252, 016 

199,668 

181,487 

125,732 

129,000 

42,000 

66,480 

3,893,487 

8,508,489 

2,662,223 

1,537,188 

FOREIGN  IBON  OBES  OfPOBTED. 

The  foreign  iron  ores  brought  into  this  country  have  since  1879  been 
an  important  factor  to  the  eastern  pig-iron  trade.  Some  of  the  larger 
American  iron  companies  now  own  mines  in  Ouba,  and  Spain  has  for  a 
number  of  years  been  the  largest  contributor  to  the  influx  of  foreign  ores. 
Although  the  number  of  tons  imported  in  the  year  1891  was  but  912,864 
tons,  as  against  1,246,830  tons  in  1890,  the  ore  was  apparently  of  a 
higher  grade,  as  the  import  value  of  the  foreign  ore  per  ton  increased 
from  $2.29  in  1890  to  $2.69  in  1891  in  the  face  of  a  depressed  market. 

The  following  table  shows  the  pig  iron  made  in  the  United  States 
and  the  iron  ore  imported  in  each  year  from  1879  to  1891)  Inclu^iN^^  ^A 
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to  the  selliBg  price  of  the  rich  than  of  the  lean  ores. .  Aiiother  fiEbct 
which  tends  to  encourage  the  selection  of  superior  ores  for  shipment  is 
brought  out  by  a  decision  of  the  United  States  Supreme  Court  confirm- 
ing a  ruling:  of  a  lower  court  in  which  the  point  involved  was  whether 
duty  should  be  assessed  on  an  importation  of  iron  ore  according  to  the 
number  of  pounds  reported  by  the  United  States  weigher,  as  weighed 
at  the  side  of  the  vessel  when  the  cargo  was  discharged,  or  on  the 
weight  when  the  moisture  contained  in  it  was  dried  out.  The  collector 
assessed  duty  according  to  weight  at  the  vessel's  side  and  the  court 
held  that  to  be  the  correct  method. 


THE  LAKE  SUPERIOR  AND  BILBAO  DISTRICTS  COMPARED. 

The  two  mining  districts  which  produce  iron  ore  in  the  greatest 
quantities  are  the  Lake  Superior  region  of  the  United  States  and  the 
Bilbao  district  of  Spain,  and  a  comparison  of  the  outputs  of  these  two 
important  mining  centers  is  of  special  interest. 

Prior  to  1860,  it  is  estimated  that  203,676  long  tons  were  taken  firom 
the  Marquette  mines,  the  only  one  of  the  four  ranges  comprising  the 
Lake  Superior  district  which  was  producing  ore  at  that  time.  The  output 
of  Bilbao  (Spain)  mines  previous  to  1860  is  not  known.  The  figures 
for  the  output  of  the  Lake  Sux>erior  district  (embracing  the  four  ranges) 
for  subsequent  years  are  taken  from  Michigan  Mineral  Resources  and 
the  U.  S.  Geological  Survey,  and  those  for  the  Bilbao  district  obtained 
from  a  report  of  the  chief  mining  engineer  of  the  province.  They  are 
compared  in  the  following  table: 

Comparison  of  the  iron-ore  product  of  the  Lake  Superior  region  with  the  Bilbao,  Spain^ 

district. 


Yean. 

Bilbao  dis- 
trict. 

Lake  Supe- 
rior diatnct. 

Year. 

Bilbao  dis- 
trict. 

Lake  Supe- 
rior distnot. 

I860 

Metric  font. 

69,816 

54,860 

70,460 

70,720 

120,470 

102,360 

89,012 

136, 075 

154,120 

164,800 

250.337 

403, 142 

402,000 

365,840 

(0)10,821 

(a)  34, 296 

432,418 

1,040,264 

1, 305, 656 

Long  tons. 

114,401 

40.909 

124,169 

203,055 

247,059 

193,758 

296,713 

565,504 

510,522 

639,097 

859,507 

813, 984 

048,553 

1,195,234 

899,934 

881,166 

093.311 

1,025,129 

1, 127, 583 

1879 

Metric  tone. 
1.262,671 
2,683,627 
2,620,626 
3,856,000 
3, 627, 752 
3, 216, 321 
8,311,419 
8, 185, 228 
4,198,696 
8, 631, 593 
8.901,511 
4,326,933 

Long  tone, 
1,420,745 
1,962,477 
2,823,640 
2,032,968 
2,580,223 
2,821,882 
2,485,855 
3.634,201 
4, 728, 605 
5,006,896 
7,519,614 
8,944,031 

1861 

1880 

1862 

1881 

1863 

1882 

1864 

1883 

1865 

1884 

1866 

1885 

1867 

1886 

1868 

1887 

I860 

1888 

1870 

1889 

1871 

1890 

1872 

Total  1860 
to  1890. . 
Yearly  average 
31  years 

45,099,253 

1,454,815 
Unknown. 

57,549.800 

1,856,445 
7,621,465 

1873 

1874 

1875 

1876 

1877 

iovX. ••■«■■••>••■ 

1878 

•  Carlist  war. 
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The  extent  to  lerhich  iron-ore  mining  has  been  prosecuted,  as  meas- 
ured by  the  depths  reached  in  various  workings,  is  seldom  appreciated. 
Concerning  the  Lake  Superior  iron-ore  mines,  Mr.  Bichard  A.  Parker, 
M.  E.,  of  Marquette,  who  is  thoroughly  familiar  with  the  region,  states 
that  ^^  on  the  Menominee  range,  the  Hamilton  Ore  Company  operated  a 
yertical  shaft  1,325  feet  deep,  and  has  a  winze  115  feet  deeper.  The 
Ludington  mine,  near  by,  has  a  depth  of  1,150  feet  vertically.  In  the 
Marquette  range  the  Champion  mine  is  1,260  feet  deep  on  an  angle  of 
67  degrees  from  the  horizontal,  equivalent  to  1,160  feet  vertically. 
There  are  seventeen  active  mines  over  500  feet  deep  on  the  Marquette 
range,  and  two  that  are  idle  exceed  that  depth;  seven  mines  on  the 
Menominee  range,  and  nine  mines  upon  the  Gogebic  range  have  depths 
of  500  feet  or  more,  making  a  total  of  thirty-three  on  these  three 
ranges,  adding  one  in  the  Vermilion  range  of  Minnesota,  gives  thirty- 
four  deep  mines  active  in  the  iron-ore  district  of  Lake  Sux>erior." 

The  graphic  representation  shows  the  output  of  the  more  prominent 
sources  of  the  iron-ore  supply  for  the  blast  furnaces  of  the  United 
States.  In  some  of  these  districts,  owing  to  the  destruction  of  the  rec- 
ords by  fire,  they  can  not  be  traced  back  for  twenty  years  and  in  others 
no  statistics  have  been  kept,  but  it  is  interesting  to  note  the  advance 
of  some  sections  and  the  decline  in  others. 

The  figures  of  production  will  be  found  in  the  accompanying  table. 
Those  of  the  Marquette  range,  up  to  and  including  1877,  were  taken 
from  the  Michigan  Mineral  Statistics,  from  1878  to  and  including 
1888,  the  data  for  the  Marquette,  Menominee,  and  Gogebic  ranges 
were  obtained  from  a  table  compiled  by  Mr.  W.  J.  Stevens.  The  fig- 
ures for  the  remaining  years  and  for  the  other  districts  were  obtained 
from  the  reports  of  the  U.  S.  Geological  Survey.  No  reliable  statistics 
for  the  output  of  the  Alabama  mines  can  be  obtained,  except  for  the 
last  three  years,  but,  as  before  stated,  the  estimates  were  carefully 
made. 

The  first  range  which  was  opened  in  the  Lake  Superior  district  was 
the  Marquette,  and  it  is  to-day  the  largest  contributor  to  the  country's 
iron-ore  supply.  It  reached  a  total  of  1,000,000  tons  in  1873,  suffered  a 
decline  for  three  years,  and  since  then  has  shown  an  almost  constant 
increase,  reaching  its  maximum  in  1890,  when  2,863,848  long  tons  were 
mined. 

The  Menominee  range,  from  its  first  shipment  }n  1877,  increased  its 
output  until  1,000,000  tons  was  reached  in  1882.  In  1883  its  product 
was  slightly  less,  and  in  the  three  years  following,  owing  to  a  depression 
in  the  iron  trade,  its  output  was  under  1,000,000  tons,  but  since  1887 
it  has  been  increasing,  reaching  the  maximum  in  1890,  when  2,274,192 
long  tons  were  produced,  but  it  fell  off  in  1891. 

The  Gogebic  and  Vermilion  ranges  were  developed  in  the  same  year, 
viz.,  1884,  but  the  former  soon  outstripped  its  rival,  reaching  an  output 
of  over  1,000,000  tons  in  1887,  and  in  1890,  2,914,081  long  tons  were 
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mined.  Its  1891  product  was  870;000  tons  less  than  that  of  1890.  The 
Yermilion  range  has  shown  a  constant  growth  each  year  and  reached 
its  maximum  in  1891,  when  945,105  tons  were  produced. 

The  Kew  Jersey  mines  have  advanced  and  declined  according  to  the 
demand  for  ores  and  the  keenness  of  competition  with  other  districts  and 
with  imported  ores.  Its  maximum  output  was  in  the  year  1882,  when 
932,762  long  tons  were  mined.  Since  1886  the  production  has  remained 
comparatively  uniform,  its  average  being  in  the  neighborhood  of  500,000 
long  tons  annually. 

While  the  ore  of  the  Cornwall  Ore  Hills,  in  Pennsylvania,  is  lower  in 
its  percentage  of  iron  than  the  Lake  Superior  or  Lake  Champlain  ores, 
it  is  of  Bessemer  quality,  and  is  cheaply  mined.  The  enormous  increase 
in  the  Bessemer  steel  industry  and  the  nearness  of  the  mines  to  points 
of  consumption  has  encouraged  a  large  demand  for  this  ore,  the  amount 
mmed  increasing  from  98,925  tons  in  1875  to  769,020  tons  in  1889.  In 
1890  and  1891  smaller  amounts  were  won. 

In  the  earlier  history  of  the  Lake  Champlain  region  of  !New  York 
most  of  its  iron  ores  were  used  to  supply  the  needs  of  the  blast  furnaces, 
forges,  and  bloomaries  which  abounded  in  that  district,  but,  although 
the  number  of  these  plants  has  decreased,  the  average  output  of  the 
district  has  increased,  owing  to  the  demand  for  high-grade  ores  from 
blast-fiirnace  plants  in  !New  York  and  other  States,  and  it  is  therefore 
bat  natural  that  its  largest  output  was  in  the  same  year  as  the  maximum 
pig-iron  product,  viz.,  1890,  when  821,994  tons  of  iron  ore  were  mined. 

The  msyor  portion  of  Missouri's  output  of  iron  ore  came  from  Iron 
Mountain  and  Pilot  Knob,  and  the  partial  exhau8tio^  of  the  latter 
deposit,  in  connection  with  the  abandonment  of  some  of  the  smaller 
mines,  has  led  to  a  gradual  decline.  Of  the  years  for  which  figures 
could  be  obtained,  1887  gives  the  maximum  output,  viz,  427,785  long 
tons,  while  the  smallest  product  was  in  1891  (106,749  tons). 

The  demand  for  iron  ores  carrying  a  high  percentage  of  iron  and 
below  the  Bessemer  limit  in  phosphorus  has  attracted  considerable 
foreign  ore.  This  is,  however,  consumed  on  the  Atlantic  and  Pacific 
coasts,  very  little,  if  any,  being  used  west  of  Pennsylvania,  with  the  ex- 
ception of  the  small  amount  imported  on  the  Pacific  coast,  which  is 
used  at  small  furnaces  near  the  port  of  entry.  Until  the  year  1879  the 
amount  was  below  100,000  tons,  but  in  that  year  over  a  quarter  of  a  mil- 
lion tons  were  imported  and  of  late  years  it  has  exerted  a  considerable 
influence  in  the  eastern  markets.  The  largest  imports  were  in  1890,  when 
1,246,830  tons  were  brought  from  various  foreign  countries.  This  year, 
however,  the  shipments  were  about  25  per  cent.  less. 

All  of  Ohio^s  iron  ores  are  found  in  the  Coal  Measures  and  are  either 
carbonate  or  altered  carbonate.  The  output  has  fallen  from  377,465 
long  tons  in  1887  to  104,487  tons  in  1891,  owing  to  the  facilities  for  sup- 
plying local  blast  furnaces  with  the  richer  Lake  Superior  ores. 


IRON   ORES. 


41 


Nearly  all  of  the  Alabama  ores  are  used  in  local  blast  fiimaces,  and 
as  the  number  and  output  of  these  fiimaces  increased  the  iron-ore  out- 
put also  showed  a  corresponding  advance,  rising  from  171,139  long  tons 
in  1880  to  1,000,000  tons  in  1888,  and  in  the  year  1891  to  a  still  further 
advance  to  1,986,830  long  tons. 

OutputM  of  prominent  sources  of  %ron-^>re  supply  for  twenty  years. 


187S 
1873 
1874 
1875 
1B76 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890. 
1881. 


Tenrt. 


Marquette 
range. 


Ijongt4)nt. 
948,553 
1, 195, 234 
899,934 
881,106 
993,311 
1, 014, 754 
1,033,082 
1, 130, 019 
1.384,010 
1,570,834 
1,829,394 
1,305,364 
1, 559, 912 
1*430,862 
1,627,383 
1,861,717 
1,918,672 
2,631,026 
2,863,848 
2,778,482 


Menominee 
range. 


Long  torn. 


10,375 

78,028 

245,672 

524,735 

726,671 

1,136,018 

1, 047, 863 

895,634 

690,435 

880,006 

1, 199, 343 

1, 191, 097 

1, 876, 157 

2, 274, 192 

1,856,124 


Gogebic 
range. 


Long  torn. 


1,022 
119, 590 
756,237 
1,285,265 
1,433,689 
2, 147. 923 
2,914,081 
2,041,754 


Vermilion 
range. 


Long  torn. 


62,122 
227.075 
307,948 
894,910 
511,953 
864.508 
891,910 
946,105 


New 
Jersey. 


Longtona. 
600,000 
665,000 
525,000 
390,000 
285,000 
315,000 
409,674 
488,028 
745.000 
737,052 
032,762 
521,416 
893, 710 
330,000 
500,601 
547,889 
447,738 
415, 510 
495,808 
525,612 


Cornwall, 
Pa. 


Long  torn. 
193,817 
166,782 
112,429 
98,925 
137,902 
171, 589 
179,299 
268,488 
231. 173 
249,050 
309,681 
363,144 
412,320 
608,864 
688,054 
667,210 
722,917 
769. 020 
686,302 
663.746 


1873 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


Lake  Cham- 
plain,  K.Y. 


Longt4)nt. 
850,000 
420,000 
260,000 
800,000 
290,000 
365,000 
380,000 
480,000 
700,000 
637,000 
725,000 
540,000 
630, 000 
420,900 
588,829 
768,862 
669,553 
779,900 
821.994 
554,665 


Missouri. 


Long  torn. 

Unknown  .. 

— do 

. ...do  ....... 

. ..  .do 

...do 

....do 

do 

....do 

do 

. ...do  ....... 

— do 

— do 

233,225 
169, 162 
879, 776 
427,785 
217, 931 
265, 718 
181,690 
106, 749 


Ohio. 


Long  torn. 

Unknown  .. 

...do 

...do 

...do 

....do 

....do 

...do 

...do 

....do 

....do 

...do 

...do 

.  ...do 

— do 

344,484 
877,465 
253, 352 
254.294 
169,088 
104,487 


Alabama. 


Long  tons. 
Unknown  . 

...do 

...do 

...do 

...do 

....do 

....do 


\ 


171, 189 

220,000 

250,000 

385.000 

420,000 

505,000 

650.000 

675,000 

1,000,000 

1,  570, 819 

1, 897, 815 

1,  986,  830 


Importations. 


Long  tons. 

27,000 

62.000 

60,000 

83,000 

26,000 

42.000 

29,765 

284,141 

493,408 

782,887 

589,655 

490, 875 

487,820 

890,780 

1,039,433 

1. 194, 301 

687, 470 

853,573 

1.246,830 

912,864 
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IBON-OBE  CONCENTRATION. 

Strictly  speaking,  the  concentration  of  iron  ores  would  refer  to  any 
process  or  method  by  which  the  percentage  of  iron  in  the  ore  is  im- 
proved by  the  removal  of  gangne  materials.  If  it  were  taken  in  this 
broad  sense  it  would  include  washing  of  brown  hematite  ores  to  re- 
move the  ochre  and  clay  and  the  system  of  hand  sorting  or  cobbing  em- 
ployed at  some  of  the  red  hematite  mines  of  the  Lake  Superior  region. 

The  term  "concentrates'',  however,  is  more  generally  applied  to  ore 
which  has  been  comminuted  by  means  of  crushing  machinery  and  then 
passed  through  water-jigs  or  magnetic  separators  to  remove  materials 
which  lower  tiie  grade  of  the  ore. 

In  jigging,  the  crushed  ore  is  agitated,  water  being  introdticed  which 
removes  the  lighter  material,  while  the  heavier  iron  ore  sinks  and  is 
conveyed  from  the  jig  as  it  is  separated. 

The  largest  plant  of  this  description  (i.  e.  of  jigs)  is  that  at  Lyon 
Mountain,  J^ew  York,  where  the  Chateaugay  Ore  and  Iron  Company 
treats  the  lean  magnetite  taken  from  the  mines.  The  next  in  importance 
is  that  erected  at  Iron  Mountain,  Missouri,  for  the  separation  of  the 
leaner  red  hematites.  A  large  plant  was  also  erected  at  !Negaunee, 
Michigan,  for  the  same  purpose,  but  it  proved  unprofitable  and  was 
abandoned. 

Magnetic  separators  have  been  in  use  since  1852,  but  it  is  only  within 
late  years  that  this  system  has  attracted  much  attention.  Although 
the  forms  of  magnetic  separators  vary,  they  may  be  classed  under  three 
general  heads. 

(1)  Altering  the  trajectory  of  falling  material  by  introducing  the  at- 
traction of  a  magnet,  to  draw  the  magnetic  portion  away  from  the  non- 
magnetic. 

(2)  Feeding  the  ore  to  a  revolving  drum  or  drums,  in  which  is  a 
magnet  core,  the  shells  of  the  drum  being  either  of  alternate  magnetic 
and  nonmagnetic  strips  or  entirely  of  magnetic  or  nonmagnetic  mate- 
rial. In  some  of  these  drums  the  magnet  core  is  wound  so  as  to  exert 
a  constant  polarity,  in  others  a  series  of  magnets  of  alternate  polarity 
compose  the  core,  and  in  some,  opposite  drums  are  of  opposite  polarity. 
When  two  drums  are  used,  they  are  placed  so  as  to  revolve  toward  each 
other,  the  ore  passing  between  them,  or  they  are  arranged  tandem,  the 
drums  revolving  in  the  same  direction,  but  sometimes  at  different 
speeds  and  with  different  degrees  of  magnetic  force,  so  that  the  ore  fed 
from  one  drum  to  the  other  receives  successive  treatment.  Machines 
are  also  arranged  with  more  than  two  drums. 

(3)  Belt  machines  in  which  the  ore  is  fed  to  a  belt  or  series  of  belts 
passing  under  or  over  magnets  or  magnetic  drums,  the  machines  work- 
ing sometimes  in  water  and  sometimes  dry.  In  some  of  the  machines 
the  polarity  is  maintained  continuously  by  means  of  pole  pieces;  in 
others  the  material  is  constantly  submitted  to  magnets  of  alternate 
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polarity,  the  belts  being  placed  so  as  to  nm  either  vertically,  hori- 
zontally, or  on  an  incline,  according  as  the  conditions  require. 

Of  these  different  classes  there  are  now  in  actual  operation  the  follow- 
ing: six  of  class  1,  twenty-nine  of  class  2,  and  twenty-seven  of  class  3. 
These  are  used  either  at  the  mines  to  enrich  the  ore,  at  steel  works  and 
rolling  mills  to  remove  the  magnetic  particles  from  slag  and  dirt,  to 
separate  iron  ore  from  pottery  clay  or  from  emery — and  in  one  instance 
iron  ore  occurring  as  a  hematite  with  zinc  ore  is  treated  in  a  roasting 
furnace  after  being  comminuted,  and,  becfiming  magnetic,  can  be  sepa- 
rated. 

The  principle  magnetic  separator  plants  are  those  of  Messrs.  Wither- 
bees,  Sherman  &  Go.,  at  Mineville,  !New  York,  who  constructed  the  first 
large  plant  operated  entirely  with  magnetic  separators,  and  made  a 
number  of  experiments  with  various  machines.  There  are  also  large 
magnetic  separating  plants  at  the  Groton  mines,  at  Glover  Hill,  and  at 
the  Tilly  Foster  mine  near  Brewster,  Few  York;  at  the  Magnetic  Iron 
Ore  Gompany's  works  at  Little  Eiver,  New  York,  and  another  at  the 
Ogden  mine,  Kew  Jersey.  In  addition  to  the  extensive  plant  which 
Mr.  Edison  has  at  the  Ogden  mine,  he  also  put  up  plants  at  Humboldt, 
Michigan,  and  Bechtelsvllle,  Pennsylvania,  both  of  which  were  de- 
stroyed by  fire.  In  addition  to  those  plants  mentioned  there  are  smaller 
ones  at  Michigamme,  Michigan,  two  in  New  Jersey,  two  in  Pennsylva, 
nia,  and  one  each  in  Virginia  and  Forth  Garolina. 

Along  the  Bhode  Island  shore  the  iron  sands  are  treated  by  passing 
them  over  magnetic  separators,  and  a  small  quantity  of  concentrated 
iron  ore  is  thus  produced  and  sold. 

There  is  apparently  a  wide  field  for  magnetic  separation,  especially 
in  the  States  of  !New  York,  New  Jersey,  Pennsylvania,  Virginia,  North 
Carolina,  and  Michigan,  where  there  are  large  deposits  of  lean  mag- 
netic ores.  At  first  there  was  considerable  prejudice  against  the  use  of 
concentrated  ore  by  some  of  the  blast  furnace  managers,  but  this  has 
been  largely  overcome  by  practice,  which  has  proven  that  properly  con- 
centrated ore  contributes  to  the  good  working  of  the  furnace,  and  in  the 
futui-e  this  class  of  ore  may  be  used  largely  in  place  of  some  of  the 
higher-priced  ore  brought  to  eastern  blast  furnaces.  This  class  of  ore 
has  also  been  used  in  most  of  the  direct  processes,  and  any  develop- 
ment of  these  processes  will  encourage  a  corresponding  demand  for 
concentrates. 

During  the  year  1891  there  were  produced  16,802  long  tons  of  hand- 
picked  or  cobbed  ore,  98,646  long  tons  of  magnetically  separated  ore, 
and  110,777  long  tons  of  jigged  ore. 

FOREIGN  AND  DOMESTIC  IRON  MINES  COMPARED. 

The  Colliery  Guardian  has  published  an  interesting  article  upon  the 
working  of  iron  mines  in  diff'erent  countries,  from  which  are  taken  the 
following  figures,  showing  comparisons  between  the  United  Stat&«»  ^s\flL 
some  of  the  other  iron-ore  producing  countries. 
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OfhrrStatt*. 

Colpmrto. 

Ohio  ^BxdBematitr. 


Jersey. 


^Magnetite. 
^  Carbenatr. 
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The  table  gives  the  number  of  employes  engaged  in  mining  iron  ore, 
the  total  production  and  the  average  output  per  employ^  in  the  coun- 
tries named,  the  production  being  recorded  in  even  thousands  of  tons. 
It  is  understood  that  all  of  these  estimates  are  based  on  the  1889  out- 
puts: 

Iron  ore  mining  in  different  oountrie9. 


Countriea. 


Germany  and  Lnxomburg 

United  Statea 

Spain 

Vranoe 

Anstria 

Algeria 


Number 

of 
employes. 


87,702 

87,707 

18,682 

6,474 

4,961 

1,841 


Frodnction. 


2Vm«. 
(a)ll,002,000 

(b)  14, 618, 000 

(a)  4, 107, 000 

(a)  8, 070. 000 

(a)  1,116, 000 

(a)  862, 000 


ATeraga 

OUtpUft 

per  em> 
ploy6. 


Ton*. 
291 


805 
661 
226 
191 


The  number  of  producing  mines,  the  production,  and  the  average 
output  per  mine  in  different  countries  and  districts  are  also  given  as 
follows: 


Production  of  iron  ore  in  vario^0  oountriee. 


Countries. 


Germany  and  Lnxembnrg  . . 

United  States 

Hichigan  (United  States)... 
CleTeland  district  (England) 

•  iletric  tons. 


Number 

of 
mines. 

Prodaotion. 

Averaffe 

ontpat 

per  mine. 

676 

Tom. 
(a)ll,002,000 

Tont. 
16,299 

602 

(6)14,518,000 

24,524 

73 

(6)5,856,000 

80,221 

88 

(6)6,650,000 

148,684 

h 

Long  tons. 

TWENTY  YEARS  OF  PROGRESS  IN  THE  MANUFACTURE  OF  IRON 

AND  STEEL  IN  THE  UNITED  STATES. 

By  James  M.  Swank, 
General  Manager  of  the  American  Iron  and  Steel  Association, 

In  the  present  paper  will  be  presented  a  summary  of  the  progress 
made  by  the  United  States  in  the  development  of  its  iron  and  steel  in- 
dustries in  the  twenty  years  extending  from  1872  to  1891.  The  changes 
of  these  twenty  years  in  the  processes  of  iron  and  steel  manufacture  in 
our  country,  in  the  uses  to  which  these  products  have  been  applied,  in 
the  quantities  which  have  been  produced,  and  in  the  prices  at  which 
they  have  been  sold,  have  been  in  the  main  important,  remarkable,  phe- 
nomenal, and  marvelous.  In  no  other  period  of  the  world's  history  and 
in  no  other  country  could  they  have  been  possible.  The  statistical  and 
other  details  which  will  be  cited  are  chiefly  derived  from  the  records  of 
the  American  Iron  and  Steel  Association. 

TWEUTT  TEABS  OF  IBON  ORE  DETELOPMENT. 

The  production  of  iron  ore  in  the  Uoited  States  in  the  census  year 
1870  was  3,031,891  long  tons;  in  the  census  year  1880  it  was  7,120,362 
tons;  in  the  caJendar  year  1889  it  was  14,518,041  tons;  in  the  calendar 
year  1890  it  was  16,036,043  tons;  and  in  the  calendar  year  i891  it  was 
14,591,178  tons.  The  production  of  1870  was  very  much  less  than  one- 
fifth  the  production  of  1890.  Statistics  of  tlie  production  of  iron  ore 
in  1872,  just  twenty  years  ago,  are  not  in  existence.  The  statistics 
above  given  for  1889  were  gathered  by  Mr.  John  Birkinbine  for  the 
CensoB  Office,  and  for  1890  arid  1891  they  were  gathered  by  the  same 
gentleman  for  the  division  of  mining  statistics  of  the  United  States 
Geological  Survey. 

The  United  States  is  a  larger  producer  of  iron  ore  than  any  other 
country,  having  in  late  years  passed  Great  Britain,  its  only  rival  as  an 
iron-ore  producer,  as  it  has  also  passed  her  as  a  producer  of  pig  iron 
and  steel.  This  prominence  as  an  iron-ore  producer  is  not,  as  might  at 
first  sight  be  supposed,  a  natural  sequence  of  the  fact  that  the  United 
States  is  the  largest  producer  of  pig  iron  in  the  world,  as  many  coun- 
tries which  produce  pig  iron  in  large  quantities  are  large  importers  of 
iron  ore.  It  may  also  be  said  that  Spain  and  Italy  annually  export 
much  more  iron  ore  than  they  consume,  while  Algeria  and  Cvvba  ^x^ 
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also  large  exporters  of  iron  ore,  but  consume  none.  The  United  States 
is  itself  an  importer  of  iron  ore  in  considerable  quantities^  but  not  in 
as  large  quantities  as  either  Germany  or  France,  and  to  a  very  much 
less  degree  than  Great  Britain. 

Comparative  production  of  iron  ore. — As  has  already  been  stated,  the 
production  of  iron  ore  in  the  United  States  in  1880  was  14,518,041 
tons;  in  1890  it  was  16,036,043  tons;  and  in  1891  it  was  14,591,178 
tons.  The  production  of  iron  ore  by  Great  Britain  in  1889  amounted  to 
14,546,105  tons;  in  1890  it  was  13,780,707  tons;  and  in  1891  it  was 
12,777,689  tons.  These  figures  for  Great  Britain  show  a  steady  decline 
in  production  since  1889.  Both  Germany  and  France  annually  pro- 
ducfe  much  less  iron  ore  than  either  the  United  States  or  Great  Britain. 
In  1890  Germany  and  Luxemburg  produced  11,409,625  tons,  and  in  1887 
France  produced  2,579,465  tons.  Although  producing  much  less  pig 
iron  than  France,  Spain  is  a  much  larger  producer  of  iron  ore,  its  pro- 
duction in  1890  amounting  to  6,788,743  tons. 

Comparative  imports  of  iron  ore. — Of  all  iron-making  countries  Great 
Britain  is  the  largest  importer  of  iron  ore.  Her  imports  in  recent 
years  have  been  as  follows:  3,765,788  tons  in  1887,  3,662,071  tons  in 
1888,  4,031,265  tons  in  1889,  4,471,790  tons  in  1890,  and  3,180,543  tons 
in  1891.  Great  Britain  also  imports  annually  several  hundred  thousand 
tons  of  "  purple  ore,''  which  are  used  in  her  blast  furnaces.  The  im- 
ports of  iron  ore  into  Germany  a^d  Luxemburg  amounted  to  1,036,217 
tons  in  1887, 1,163,373  tons  in  1888,  1,234,789  tons  in  1889, 1,622,501 
tons  in  1890,  and  1,408,025  tons  in  1891.  The  imports  of  iron  ore  into 
France  amounted  to  1,154,405  tons  in  1887,  1,310,695  tons  in  1888, 
1,545,363  tons  in  1889, 1,610,244  tons  in  1890,  and  1,437,527  tons  in  1891. 
The  imports  into  the  United  States  in  the  five  years  mentioned  have 
been  less  than  the  imports  into  any  one  of  the  other  countries  named 
above  in  the  same  time,  and  in  the  last  thirteen  years,  from  1879  to 
1891,  inclusive,  they  have  averaged  a  little  over  719,500  tons  annually. 
The  years  of  largest  importations  were  1886,  1887,  and  1890,  when  we 
imported  1,039,433  tons,  1,194,301  tons,  and  1,246,830  tons  respectively. 
In  no  year  prior  to  1879  did  the  imports  amount  to  100,000  tons. 

From  the  statistics  which  have  been  presented  it  plainly  appears  that 
no  other  leading  ironmaking  country  is  so  independent  of  foreign 
sources  of  iron-ore  supply  as  the  United  States.  To  this  statement  it 
may  be  added  that  new  iron- ore  fields  in  our  country  are  constantly 
being  discovered  and  developed,  so  that  oiir  supply  of  iron  ore  for  the 
future  promises  to  be  practically  inexhaustible.  It  is,  however,  true 
that  there  is  a  scarcity  of  Bessemer  iron  ores  on  the  Atlantic  coast  and 
of  all  iron  ores  on  the  Pacific  coast.  The  three  interior  States  of  Mich- 
igan, Wisconsin,  and  Minnesota  now  annually  produce  more  than  one- 
half  of  our  total  production  of  iron  ore.  Our  imports  of  iron  ore  are 
chiefly  to  supply  the  wants  of  blast  furnaces  on  the  Atlantic  coast,  and 
particularly  of  those  furnaces  which  produce  Bessemer  pig  iron. 
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Leading  iron-ore  districts  in  the  United  States. — Of  all  the  iron-ore  pro- 
dadng  districts  of  the  United  States,  those  embraced  in  the  Lake  Su- 
perior region  are  not  only  the  most  important,  but  they  have  been  the 
most  recently  developed.  In  1872,  twenty  years  ago,  the  total  ship- 
ments of  iron  ore  from  the  region  mentioned,  including  shipments  to 
local  furnaces,  aggregated  only  900,901  tons;  but  in  1890,  the  year  of 
largest  production,  the  shipments  aggregated  9,012,379  tons,  or  ten 
times  as  much  as  in  1872.  In  the  twenty  years  from  1872  to  1891  the 
shipments  of  iron  ore  from  the  Lake  Superior  region  aggregated 
59,017,497  tons,  while  the  shipments  in  all  preceding  years  aggregated 
only  4,593,818  tons. 

The  first  experimental  shipment  of  iron  ore  from  the  Marquette  dis- 
trict of  the  Lake  Superior  region,  the  first  to  be  developed,  occurred  in 
1850,  but  shipments  from  this  district  for  commercial  purposes  did  not 
begin  until  1853.  The  next  Lake  Superior  iron-ore  district  to  be  devel- 
oped  was  the  Menominee  district,  from  which  the  first  shipments  were 
made  in  1877,  aggregating  10,405  tons.  In  1884  the  first  shipments  were 
made  from  the  Yermilion  district,  aggregating  62,124  tons.  Kext  fol- 
lowed the  development  of  the  Gogebic  district,  frx)m  which  the  first 
shipments  were  also  made  in  1884,  aggregating  1,022  tons.  In  1892  the 
development  of  the  promising  Mesaba  iron-ore  district  in  the  Lake  Su- 
perior region  was  also  undertaken,  and  the  first  shipments  were  made 
late  in  that  year. 

The  rapidity  with  which  the  Menominee,  Gogebic,  and  Vermilion  dis- 
tricts have  been  developed  is  seen  in  the  statistics  of  their  shipments  of 
iron  ore  in  1890.  In  that  year  the  Menominee  district  shipped  2,289,017 
tons;  the  GU)gebic  district,  2,845,171  tons,  and  the  Yermilion  district, 
880,^  tons.  The  Marquette  district  shipped  in  the  same  year  2,997,927 
tons.  The  grand  total  for  the  year  was  9,012,379  tons,  or  over  56  per 
cent,  of  the  total  production  of  iron  ore  in  the  United  States  in  that  year. 

The  next  most  productive  iron-ore  district  in  the  United  States  is  the 
Cornwall  district  in  Pennsylvania,  and  this  district  has  also  made  ex- 
traordinary strides  in  development  during  the  past  twenty  years, 
although  the  first  ore  was  taken  from  its  mines  in  the  first  half  of  the 
last  century.  In  1872  the  production  of  iron  ore  by  the  Cornwall  mines 
was  193,317  tons,  but  in  1889  the  shipments  from  these  mines,  when  the 
n^ftTimnTn  was  attained,  amounted  to  769,020  tons.  From  the  begin- 
ning of  their  development  in  1740  to  the  close  of  1891  the  Cornwall  iron- 
ore  mines  have  produced  11,514,995  tons  of  iron  ore,  of  which  7,600,221 
tons  were  produced  in  the  twenty  years  from  1872  to  1891. 

Changes  in  the  use  of  domestic  iron  ores. — ^The  introduction  of  the  Bes- 
semer process  into  the  United  States  called  for  the  use  of  domestic  iron 
ores  of  different  character  from  those  which  had  previously  been  in 
general  use.  Ores  low  in  phosphorus  were  absolutely  necessary  for  the 
manufacture  of  Bessemer  pig  iron.  It  is  just  twenty-five  years  since 
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Bessemer  steel  rails  were  first  made  in  our  country  in  commercial  qaan- 
titieSy  and  for  many  years  afterwards  the  search  for  ores  of  suitable 
quality  for  the  production  of  Bessemer  pig  iron  was  industriously  pros- 
ecuted, and  many  failures  occurred  in  using  domestic  pig  iron  that  was 
unsuited  for  conversion  into  steel.  Large  quantities  of  Bessemer  pig 
iron  were  for  many  years  imported  because  of  the  difficulty  in  obtaining 
domestic  pig  iron  of  equally  good  quality  or  because  it  was  made  at 
such  remote  distances  from  points  of  consumption  that  it  could  not 
compete  in  price  with  its  foreign  rival.  More  thorough  knowledge  of 
the  character  ot  the  Lake  Superior  iron-ore  deposits,  cheaper  rates  of 
transportation  for  the  ores  of  that  region,  the  more  general  use  of  Con- 
nellsville  coke,  and  lastly  the  ease  with  which  foreign  Bessemer  ores 
could  be  imported  were  influences  which  between  1870  and  1880  grad- 
ually rendered  our  Bessemer-steel  manufiEicturers  index)endent  of  foreign 
Bessemer  pig-iron  makers,  and  since  1880  we  have  imported  very  little 
pig  iron  of  this  quality.  We  do,  however,  as  we  have  always  done,  im- 
port a  part  of  our  supply  of  spiegeleisen  and  ferro-manganese,  although 
if  compelled  to  rely  upon  our  own  manganese  resources  we  could  cer- 
tainly make  all  the  spiegeleisen  and  ferro-manganese  that  we  need. 

By  the  development  of  our  Bessemer  industry  and  also  of  our  open- 
hearth  industry,  we  have  not  only  created  a  demand  for  iron  ores  which 
had  not  previously  been  much  sought  after,  but  we  have  also,  by  the 
substitution  of  steel  for  iron,  as  well  as  by  the  growing  economic  ne- 
cessity of  using  the  purest  ores  for  all  purposes,  displaced  ores  of  infe- 
rior quality  and  richness  which  were  once  in  general  use.  This  has 
been  the  case  most  conspicuously  in  the  great  ironmaking  and  steel- 
making  State  of  Pennsylvania,  which  at  one  time  within  the  memory 
of  the  present  generation  relied  almost  entirely  on  its  own  sources  of 
iron-ore  supply,  but  now  largely  neglects  its  own  ores  andimports  from 
sister  States  and  from  foreign  countries  fdlly  three-fourths  of  all  the 
ores  that  it  consumes.  In  the  census  year  1870  it  produced  978,113 
tons  of  iron  ore,  or  over  32  per  cent,  of  the  total  production  of  the 
country  in  that  year;  in  the  census  year  1880  it  produced  1,951,495 
tons,  or  over  27  per  cent,  of  the  total  production;  in  1889  it  produced 
1,560,234  tons,  or  less  than  11  per  cent,  of  the  total  production.  Be- 
ginning with  1889  the  Southern  State  of  Alabama  has  annually  pro- 
duced more  iron  ore  than  Pennsylvania,  although  Pennsylvania  has 
since  annually  produced  more  than  Ave  times  as  much  pig  iron  as 
Alabama. 

Twenty  years  ago  Lake  Champlain  iron  ores  were  very  popular  for 
fettling  in  puddling  furnaces  as  far  west  as  Pittsburg,  but  their  use  for 
this  purpose  is  now  chiefly  confined  to  eastern  rolling  mills.  It  was  in 
1872  that  Lake  Champlain  ores  were  first  used  for  fettling  at  Pittsburg. 
From  June  to  December  of  that  year  20,580  tons  of  these  ores  were 
received  in  that  city.  Lake  Superior  and  Missouri  ores  soon  8Ui>er- 
seded  Lake  Champlain  ores  at  Pittsburg  tor  the  purpose  mentioned. 
Twenty  years  ago  it  was  also  supposed  that  the  iron  made  in  the  forges 
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of  the  Lake  Ghamplain  district  would  be  largely  used  in  the  production 
of  crucible  steel,  and  many  tons  were  annually  used  for  tUs  purpose  at 
Pittsburg  and  elsewhere,  but  the  presence  of  phosphorus  beyond  the 
prescribed  limits  in  some  of  the  Ghamplain  ores  and  the  high  cost  of 
producing  Ghamplain  iron  in  charcoal  forges,  have  combined  to  reduce 
the  demand  by  crucible-steel  manufacturers  for  the  iron  of  this  district* 
Some  of  the  recently  developed  Ghamplain  ores,  are,  however,  very 
low  in  phosphorus. 

The  iron  ores  of  Missouri  received  at  one  time  a  great  deal  of  atten. 
tion  from  our  iroh  and  steel  manufacturers,  but  in  late  years  they  have 
been  overshadowed  by  the  richer  and  more  easily  mined  ores  of  other 
localities,  and  their  production  has  declined.  Some  of  the  iron-ore 
mines  of  the  State  have  also  been  practically  exhausted.  The  best 
known  mines  are  located  at  Iron  Mountain  and  Pilot  Knob.  The 
former  have  been  ox>erated  since  1845  and  the  latter  since  1847.  Iron 
Mountain  alone  has  produced  over  3,000,000  tons  of  ore,  and  Pilot  Knob 
has  produced  over  1,000,000  tons.  In  1872  there  were  mined  and 
shipi)ed  from  Iron  Mountain  alone  269,480  tons.  A  large  part  of  the 
production  of  Iron  Mountain  and  Pilot  Knob  has  been  taken  to  points 
on  the  Ohio  river,  but  in  recent  years  shipments  have  been  mainly  to 
nearer  localities  and  have  been  inconsiderable  in  quantity.  The  receipts 
of  Missouri  iron  ore  at  Saint  Louis  in  1873,  chiefly  for  shipment  to  other 
localities,  amounted  to  349,357  tons.  Of  the  total  receipts  in  that  year 
113,327  tons  were  shipped  by  river  and  63,717  tons  by  rail.  In  those 
days  Pittsburg  was  the  principal  purchaser  of  Missouri  ores,  her  fur- 
naces and  rolling  mills  taking  35,440  tons  in  1871,  68,420  in  1872,  and 
113,069  tons  in  1873.  The  production  of  iron  ore  by  all  the  mines  of 
Missouri  in  the  census  year  1870  amounted  to  159,680  tons;  in  the  cen- 
sus year  1880,  to  344,819  tons;  and,  in  the  calendar  year  1889,  to  265,718 
tons.    The  production  has  since  declined. 

Shipments  of  Southern  iron  ores  to  Northern  markets, — In  late  years 
shipments  of  Southern  pig  iron  to  Northern  and  Western  markets  have 
constituted  a  leading  feature  of  the  home  iron  trade,  but  twenty  years 
ago  these  shipments  were  almost  unknown,  and  Southern  men  were 
looking  to  the  North  for  a  market  for  their  iron  ores.  This  was  in 
1872, 1873,  and  1874,  in  which  years  considerable  quantities  of  iron  ore 
from  Tennessee,  Alabama,  and  Georgia  were  shipped  to  furnaces  in 
Indiana  and  on  the  Ohio  river.  The  trade  began  in  1872,  reached  its 
culmination  in  1873,  and  came  to  an  end  in  1874.  In  1873  ]VIr.  George 
H.  Hull,  of  Louisville,  shipped  northward  about  25,000  tons  of  Alabama 
brown  hematite  iron  ore,  mined  on  the  Selma,  Borne  and  Dalton  rail- 
road, and  about  the  same  number  of  tons  of  red  fossilii'erous  iron  ore, 
mined  near  Birmingham.  A  considerable  part  of  these  ores  was 
shipped  to  Brazil,  Knightsville,  Terre  Haute,  and  Harmony,  in  Indiana, 
and  to  Mingo  Junction  and  Steubenville,  in  Ohio.  These  ores  when 
delivered  cost  from  $7.75  to  $9.25  per  ton,  and  two  tons  'Wfete  xec^vjix^^ 
to  make  one  ton  of  pig  iron. 
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TWEICTT  TEARS  OF  PIG-IRON  PRODUCTIOK. 

The  total  production  of  pig  iron  in  the  United  States  in  1872  was 
2,548,713  long  tons,  and  the  total  production  in  1890,  the  year  of  largest 
production,  was  9,202,703  long  tons,  an  increase  in  annual  production 
in  nineteen  years  of  6,663,990  tons.  In  1891,  owing  to  a  world-wide 
financial  reaction  originating  in  England  at  the  close  of  1890,  the  pro- 
duction fell  to  8,279,870  tons.  The  production  of  pig  iron  in  Great 
Britain  and  in  the  United  States  from  1872  to  1891  is  compared  in  the 
following  table : 

Production  of  pig  iron  in  Great  Britain  and  in  the  United  States  during  twentff  yean. 


Yean. 

Great  Britain. 

United  States. 

Years. 

Great  Britain. 

United  States. 

1872 

Long  tons. 
'  6, 741, 929 
6.566,451 
6,991,408 
6, 365, 462 
6,555,997 
6, 608, 664 
6, 381, 051 
5,995,337 
7, 749, 233 
8,144,449 

Long  Umt. 
2,548,713 
2,560,963 
2,401,262 
2,023,733 
1,868,961 
2.066,594 
2,301,215 
2, 741, 853 
8,835,191 
4,144,254 

1882 

Long  torn. 
8.586,680 
8,529,300 
7, 811,  727 
7. 415, 469 
7, 009, 754 
7,559,518 
7,998,969 
8,322.824 
7, 904, 214 
7, 406, 061 

Long  ions, 
4,623,323 
4,595,510 
4,097,868 
4,044.526 
5,683,329 
6,417,148 
6,489,738 
7,603,642 
0, 202, 708 
8, 279, 870 

1873 

1883 

1874 

1884 

1875 

1885 

1876 

1886 

1877 

1887 

1878 

1888 

1879 

1889 

1880 

1890 

1881 

1891 

This  table  shows  not  only  the  wonderful  growth  of  the  pig-iron  in- 
dustry of  the  United  States  in  the  last  twenty  years,  but  also  its  rapid 
growth  in  that  period  as  compared  with  the  slower  growth  of  the  pig- 
iron  industry  of  our  great  industrial  and  commercial  rival.  Great  Brit- 
ain, which  reached  its  maximum  of  production  in  1882,  but  remained 
the  world's  largest  producer  of  pig  iron  until  1890,  when  its  place  was 
taken  by  the  United  States.  The  years  1873  to  1879  were  years  of  finan- 
cial depression  in  this  country,  during  which  our  pig-ironindustry  made 
no  progress,  but  really  retrograded  in  some  years,  but  the  pig-iron  in- 
dustry of  Great  Britain  also  retrograded  during  the  same  period. 

Production  of  pig  iron  by  sections. — In  accompanying  tables  is  presented 
a  comparative  statement  of  the  production  of  pig  iron  in  the  last  twenty 
years  by  the  Eastern,  Western,  and  Southern  States,  each  group  re- 
garded as  a  geographical  division,  omitting  only  the  trifling  production 
of  Minnesota  by  one  furnace  and  the  production  of  the  few  Eocky  Moun. 
tain  and  Pacific  Coast  ftimaces.  These  tables  show  that  the  East,  the 
West,  and  the  South  have  all  made  giant  strides  in  building  up  their 
pig-iron  industry  during  the  period  mentioned.  The  figures  given  are 
in  short  tons.    They  exhibit  some  curious  as  well  as  interesting  results, 

Kew  England  made  a  smaller  quantity  of  pig  iron  in  1891  than  in 
1872,  her  product  being  41,770  tons  in  1872  and  34,497  tons  in  1891. 
Kew  York  made  more  pig  iron  in  1882  than  she  has  made  since  or  had 
previously  made,  namely,  416,156  tons.  New  Jersey  made  ahnost  ex- 
actly the  same  quantity  of  pig  iron  in  1872  that  she  made  in  1891, 
namely,  103,858  tons  in  1872  and  103,589  tons  in  1891.  Her  highest 
production  was  in  1890,  when  she  made  177,788  tons.    Pennsylvania 
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increased  her  production  from  1.401,497  tons  in  1872  to  a  maximum  of 
4,945,169  tons  in  1890. 

The  pig-iron  industry  of  the  six  Western  States  of  Ohio,  Indiana, 
Illinois,  Michigan,  Wisconsin,  and  Missouri  has  had  an  unequal  devel- 
opment since  1872.  The  production  of  Ohio  increased  from  399,743 
tons  in  that  year  to  a  maximum  of  1,389,170  tons  in  1890;  that  of  Illi- 
nois increased  from  78,627  tons  in  1872  to  a  maximum  of  785,239  tons 
in  1890,  or  almost  exactly  tenfold;  that  of  Michigan  increased  from 
100,222  tons  in  1872  to  a  maximum  of  258,461  tons  in  1890;  and  that  of 
Wisconsin  increased  from  65,036  tons  in  1872  to  a  maximum  of  246,237 
tons  in  1890.  Upon  the  other  hand,  Indiana,  which  had  a  promising 
pig-iron  industry  in  1872,  having  built  eight  furnaces  since  1867  to  use 
its  block  coal,  now  makes  far  less  pig  iron  than  it  did  then,  its  produc- 
tion having  steadily  fallen  from  39,221  tons  in  1872  to  8,657  tons  in  1891. 
The  pig-iron  industry  of  Missouri,  also  promising  at  one  time,  has  made 
no  progress  in  the  last  twenty  years,  its  production  being  101,158  tons 
in  1872  and  reaching  a  maximum  of  138,643  tons  in  1887,  since  which 
year  it  has  declined  to  figures  greatly  below  those  of  1872.  The  aggre- 
gate production  of  the  six  Western  States  mentioned  was  784,007  tons 
in  1872  and  2,796,055  tons  in  1890,  the  year  of  greatest  production. 

The  nine  Southern  States  of  Alabama,  Tennessee,  Virginia,  West 
Virginia,  Kentucky,  Georgia,  Maryland,  North  Carolina,  and  Texas 
have,  as  a  whole,  shown  a  much  more  rapid  growth  in  the  production 
of  pig  iron  in  the  last  twenty  years  than  any  other  section  of  the  coun- 
try. AU  the  States  mentioned,  except  Kentucky,  have  greatly  in- 
creased their  production  during  this  period.  The  production  of  Ken- 
tucky, commencing  with  67,396  tons  in  1872,  attained  a  maximum  of 
69,889  tons  in  1873,  and  amounted  to  50,225  tons  in  1891.  In  the  twenty 
years  referred  to  Tennessee  has  increased  her  production  from  42,454 
tons  in  1872  to  326,747  tons  in  1891;  Virginia  from  21,445  tons  in  1872 
to  330,727  tons  in  1891 ;  and  Maryland  from  63,031  tons  in  1872  to  a 
maximum  of  165,559  tons  in  1890.  West  Virginia  Georgia,  and  Texas 
have  all  made  good  progress  since  1872  in  building  up  their  pig-iron 
industry,  while  North  Carolina  has  made  but  little  progress.  But  of 
all  the  Southern  States  which  produce  pig  iron,  Alabama  has  made  the 
greatest  progress.  No  other  State  has  ever  made  such  progress  in 
the  manufacture  of  pig  iron  as  has  been  made  by  this  State  since  1872. 
In  that  year  it  produced  only  12,512  tons  of  pig  iron,  all  made  with 
charcoal,  while  in  1890  it  produced  914,940  tons,  nearly  all  of  which 
was  made  with  coke.  The  aggregate  production  of  the  nine  Southern 
States  mentioned  was  232,271  tons  in  1872  and  1,953,459  tons  in  1890. 

During  the  twenty  years  from  1872  to  1891  Vermont  and  Utah  Ter- 
ritory dropped  out  of  the  list  of  pig-iron  producing  States  and  Terri- 
tories. Minnesota  made  its  first  pig  iron  in  1880,  and  California  and 
Washington  Territory  made  their  first  pig  iron  in  1881.  The  first  pig 
iron  made  in  Colorado  by  the  Colorado  Coal  and  Iron  Oom^^co^  ^^& 
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made  in  the  same  year.  If  we  may  except  the  extraordinary  growth  in 
the  pig-iron  industry  of  Alabama,  the  habitat  or  home  of  the  pig-iron 
industry  of  the  whole  country  has  not  greatly  changed  during  the  last 
twenty  years. 

Production  of  pig  iron  by  fuels. — ^In  1872  the  total  production  of  pig 
iron  in  this  country  was  distributed  among  the  different  fiiels  used  as 
follows,  in  short  tons:  Anthracite  and  mixed  anthracite  and  coke, 
1,407,058  tons;  bituminous  coal  and  coke,  946,913  tons;  charcoal,  600,587 
tons.  In  1890  the  figures  were  as  follows:  Anthracite  and  mixed 
anthracite  and  coke,  2,448,781  tons;  bituminous  coal  and  coke,  7,154,725 
tons;  charcoal,  703,522  tons.  In  1872  but  little  coke  was  mixed  with 
antluracite,  the  production  of  pig  iron  with  mixed  anthracite  and  coke 
being  only  37,246  tons,  but  in  1890  only  279,184  tons  were  produced 
with  anthracite  alone.  During  the  twenty  years  under  consideration, 
therefore,  bituminous  coal,  almost  entirely  in  the  form  of  coke,  has  be- 
come the  leading  fiiel  used  in  this  country  in  the  manufacture  of  pig 
iron.  In  the  total  production  of  10,307,028  short  tons  of  pig  iron  in  1890 
only  982,706  tons  were  made  without  the  use  of  bituminous  fuel,  or  less 
than  one-tenth  of  the  whole.  Michigan  now  annually  produces  more 
than  one-third  of  our  charcoal  pig  iron,  Wisconsin,  Alabama,  and  Ten- 
nessee being  the  next  most  productive  States.  All  the  pig  iron  made 
in  New  England  has  for  many  years  been  made  with  charcoal  alone. 

Production  of  pig  iron  in  the  United  States,  by  sections,  from  1872  to  1891, 


States. 


NewEneLmd.. 

Kew  Yorkl 

New  Jersey — 
PexmsylTsiila.. 

Total 

Ohio 

Indiana 

minois 

Miohigan 

Wisconsin 

Missonri 

Total 

Alabama 

Tennessee 

Virginia 

West  Virginia. 

Kentncky 

Oeorffia 

Maryland 

Texas  

Korth  Carolina 

Total 


1872. 


Short  Urns. 

41,770 

291,155 

103,858 

1,401,487 


1,838,280 


899, 743 
89,221 
78,827 

100,222 
65,036 

101, 158 


784,007 


12, 512 
42,454 
21,445 
20,796 
67,396 

2,945 

63,031 

619 

1,073 


232,271 


1873. 


Short  tons. 

51,993 

296,818 

102,841 

1,389.573 


1,840,725 


406,029 
32,486 
55, 796 

123,506 
74, 148 
85,562 


777, 517 


22,283 
43,134 
26,475 
23.056 
69,889 

7,501 

55,966 

280 

1,432 


250,036 


1874. 


Short  tons. 

47,620 

826,721 

90,150 

1,213,133 


1,677,624 


425,001 
13,732 
87,946 

136,062 
50,792 
75, 817 


739,950 


32,863 

48,770 

29,451 

30,134 

61,227 

9,786 

54,556 

1,012 

1,340 


269. 139 


1875. 


Short  tons. 

36,581 
266,431 

64,069 
960,884 


1.327,965 


415, 893 
22,081 
49,762 

114,805 
62,139 
59,717 


724,397 


25,108 
28,311 
29,985 
25,277 
48,889 
16,508 
88,741 


800 


213,069 


1876. 


Short  tons 

18, 752 

181.620 

25.349 

1, 009, 613 


1877. 


1,235,334 


403.277 
14,547 
54,168 
95,177 
51,261 
68,223 


686,653 


24,782 
24,585 
13,046 
41,166 
34,686 
10,518 
19, 876 
426 
400 


169,43^ 


Short  tom. 

19, 617 

230,442 

52,909 

1,153,366 


1,456,224 


400,388 
15,460 
61,358 
82,216 
22.205 
73.565 


666,202 


41,241 
25,940 
12.434 
84,905 
47.607 
18,223 
26,960 
525 
325 


203,158 
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StMM. 

1878. 

167B. 

>m 

1881. 

1882. 

1833. 

-1 

TO,  we 
i,m.MB 

14,028 
288:  DM 
H,Mg 

fflUirt(«n( 

48.S78 

170,048 
1083,121 

358,510 

171,872 

2,180,788 

OoTttom 

178, 805 
2.449,258 

36jl88'       19,078* 

331,984      239.188 

138,773        82.936 

2.838,881   2.38M02 

Total 

l,88l),aT0 

1,»«7.7SS 

2.006,508 

2.775,974 

3.082,20* 

:  :■!-.  8(K. 

4S0.»»1 

417,  TH 
11,808 
78,113 

101,  sa» 

e8,G23 

*1,(B7 

874,207 
8«!842 

I5i;781 
87,043 
02,028 
09,798 

898.900 

S80;407 
210,195 
85,850 
113,814 

'9:950 
5i;883 

172:834 

flo:oia 

as 

Itrtal 

MT.tSi 

812,885 

1.184,084 

1.888,438 

1.478,005 

i.J  ■■  ■!>    1.1,--.  941  1 

41,<UZ 

4l]4TS 

18,873 

4S|t2S 
37,287 

70!8T3 

57,708 

8i;4OT 
2,800 

87!  408 
83,711 
08,409 

ss 

48,750 
'800 

112,785 

la 

i;iM 

188.803 
152.807 
88,898 
84,829 
15:881 

2:381 

188,681 
134.587 
157;  488 

Si 

27.312 

••IS 

237.  IMl 

287,725 

387.301 

471,540 

577,275 

888.280 

857,589 

StUM 

ISB. 

188f. 

1887. 

1888. 

1389, 

1880, 

1891. 

3.US,»« 

ra,S74 
3,288:288 

87,^ 
!0«.B73 
172,364 
a,  88*.  818 

257,180 
101.882 
3,588,186 

SO.  004* 
297,247 

4,181,242 

si 

1,815;  169 

352:  B2S 
103,588 

(.128,873 

t,«8,lIB 

1.717,B«7 

4,ieo,»e 

3.888,714 

1,611,178 

6, 521, 821 

1.917,831 

M3.M3 

31.  WS 

808,084 

Ml,  TVS 
180.781 
09,833 
7*,B2S 

875,530 

6«6:45B 
213,548 

138!  043 

1.108,818 
15.280 
678.807 
213,251 

1. 215. 572 
9.839 
801,  (06 
214.350 
166.831 
88,190 

1,388,170 

as 

1.168,216 

Total 

1.1OT.7I6 

1,787,788 

2,038.887 

2.118,158 

3,385,828 

2,798.066 

2,400,556 

m,4S8 
1,790 

283,  SN 

is«.im 

■sss 

S4.8U 

4<.4M> 
80.502 

8.J10 
2.200 

282,782 
280,344 

82:811 

40]  H7 
37,427 
4,383 
3,»M 

448,492 

287,831 
197,398 
05,260 
68,790 
38,397 
17,806 

731,125 
291,855 

261,368 
117:000 

27,669 
33,817 

2,898 

914.810 

2M.741 

111!  870 

82.887 
185,959 

3;  181 

328',  717 
380  727 
98.837 
50,225 

fiSS 

SortbC-^iW 

112,831 

S7s,m 

828, 43« 

1,132.358 

1,688,702 

1,953,150 

1,811,012 

Production  of  Bessemer  pig  iron. — StatisticB  of  the  prodnctioii  of 
Bessemer  pig  iron  in  the  United  States  prior  to  1887  have  not  been 
preserved.  In  that  year  the  production  was  3,220,517  short  tons, 
the  total  production  of  pig  iron  being  7,187,206  tons.  In  1890  the  pro- 
duction of  Bessemer  pig  iron  was  4,583,121  toue,  the  tot^  production 
of  pig  iron  for  the  year  being  10,307,028  net  tons.  These  figures 
show  how  greatly  our  pig-iron  industry  has  been. benefited  by  the 
building  op  of  our  Bessemer  steel  indostry. 
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Production  of  spiegeleisen. — ^The  following  table  gives  in  Bhort  tons 
the  production  of  spiegeleisen  and  ferro-manganese  in  the  United  States 
in  the  twenty  years  from  1872  to  1891.  This  production  is  included  in 
that  of  pig  iron  already  given. 

Froduetian  of  spiegeleisen  and  ferro-manganese  since  1879. 


Yews. 

Short  tons. 

Years. 

• 

Short  tons. 

Yews. 

Short  tons. 

1872 

4,561 
4,402 
4,558 
7,832 
6,616 
8,845 
10,674 

1879 

13,931 
19,603 
21,086 
21,963 
24,574 
83,893 
34,671 

1886 

47,982 
47,598 
64.769 
85,823 
149, 162 
143,098 

1878 

1880 

1887 

1874 

1881 

1888 

1875 

1882 

1889 

1876 

1883 

1890 

1877 

1884 

1891 

1878 

1885 

In  the  first  three  years  mentioned  in  the  above  table  all  the  spie- 
geleisen produced  in  this  country  was  made  by  the  Few  Jersey  Zinc 
Company,  of  Newark,  New  Jersey,  from  zinc  residuum.  In  August, 
1875,  the  Bethlehem  Iron  Oompany  commenced  the  manufticture  of 
spiegeleisen,  and  soon  afterwards  the  Cambria  Iron  Oompany  also 
began  its  manufiEu^ture — Bethlehem  importing  manganiferous  iron  ores 
from  Palomares,  and  Cambria  from  Carthagena.  In  1876  W.  P.  Ward, 
of  Cartersville,  Oeorgia,  made  100  net  tons  of  ferro-manganese.  We 
need  not  give  farther  attention  to  the  early  stages  of  the  manu£Efccture 
of  spiegeleisen  and  ferro-manganese  in  this  country.  Both  foreign  and 
domestic  ores  are  used  in  their  production. 

Causes  of  the  rapid  growth  of  our  pig-iron  industry. — ^The  great  prog- 
ress that  has  been  made  in  the  development  of  the  pig-iron  industry 
of  this  country  during  the  past  twenty  years  has  been  due  to  many 
causes,  among  which  is  prominent,  of  course,  the  increased  use  of  iron 
and  steel  in  all  forms.  Most  notable  has  been  the  great  extension  of 
our  railroad  system,  which  has  rapidly  stimulated  the  development  of 
our  steel  rail  industry,  which,  in  turn,  has  created  a  large  demand 
for  Bessemer  pig  iron.  There  has  also  been  a  notably  large  increase  in 
the  demand  for  structural  iron  and  steel  and  for  cast-iron  pipe,  this  de- 
mand supplying  a  market  for  large  quantities  of  pig  iron.  In  the  pro- 
duction of  cast-iron  pipe  alone  in  1890  there  were  used  591,258  net  tons 
of  pig  iron.  Another  leading  cause  of  the  rapid  growth  of  our  pig-iron 
industry  has  been  the  cheapening  of  the  cost  of  production  of  pig  iron 
through  the  more  general  use  of  good  ores  and  good  coke,  the  steady 
improvement  in  blast-ftimace  machinery,  and  the  equally  steady  im- 
provement in  the  skill  of  blast-furnace  engineers.  Still  another  lead- 
ing cause  has  been  the  maintenance  during  these  twenty  years  of  pro- 
tective duties  on  pig  iron  and  on  other  iron  and  steel  products,  through 
which  the  supply  of  the  home  market  with  all  these  products  has  been 
left  chiefly  in  the  hands  of  the  home  producers. 
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TWENTY  TEARS  OF  PBOOBESS  IN  THE  HANUFAGTUES  OF  STEEL. 

Total  produetion  of  steel  in  the  United  States.^-The  following  table 
gives  the  prodaction  of  all  kinds  of  steel  in  the  United  States  from 
1860  to  1891,  in  long  tons.  The  flgores  for  1860  are  for  the  census 
year,  but  for  all  the  other  years  they  are  for  calendar  years.  They  em- 
brace Bessemer,  open-hearth,  and  crucible  steel;  also  blister  and  other 
kinds  of  steel : 

Produetion  of  ateel  in  the  United  States  Hnee  1860, 


Ymts. 

Long  tons. 

Tears. 

Long  tons. 

Yesrs. 

Long  tons. 

1860 

11.838 
6,075 
9,258 
13,627 
16,040 
10,643 
26,786 
81,250 
68,750 
73,214 

1872 

142,064 
198,706 
215,727 
380,790 
583,191 
560,618 
731,977 
035,273 
1,247.335 
1,588,314 

1882 

1.736.692 
1,673,535 
1,560,870 
1.7U,020 
3,562,503 
8,330,071 
2,809,440 
3.385,732 
4, 277, 071 
8,904,240 

1883 

1873 

1883 

1804 

1874 

1884 

1865 

18T5 

1885 

1866 

1876 

1886 

1887 

1877 

1887 

1868 

1878 

1888 

I860 

1879 

1880 

1870 

1880 

1890 

1871 

1881 

1801 

Bessemer  steel  appears  for  the  first  time  in  1867  in  the  totals  above 
idven,  in  which  year  2,679  tons  of  ingots  were  produced.  Open-hearth 
steel  appears  for  the  first  time  in  1869,  in  which  year  893  tons  of  ingots 
were  produced.  Prior  to  the  introduction  of  the  Bessemer  and  open- 
hearth  processes  into  the  United  States  our  production  of  steel,  all  of 
which  was  crucible  and  blister  steel,  was,  as  our  table  shows,  only 
nominal.  With  the  introduction  of  these  two  new  methods  our  steel 
industry  may  almost  be  said  to  have  had  its  beginning. 

As  will  be  noticed,  it  was  just  twenty  years  ago,  in  1872,  when  our 
production  of  steel  began  to  make  a  respectable  showing  in  our  indus- 
trial statistics,  the  production  of  that  year  being  almost  double  that  of 
the  preceding  year.  Yet  how  insignificant  was  the  production  of  142,954 
tons  in  1872  compared  with  that  of  4,277,071  tons  in  1890.  In  the  inter- 
Teoing  years  our  steel  industry  had  become  the  first  in  the  world. 
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Produetion  o/eaah  leind  of  steel  in  the  United  Staies. — The  following 
table  gives  in  short  tons  of  2,000  pounds  the  prodoction  of  each  kind 
of  Bteel  in  the  United  States  in  the  twenty  years  tiom  1S72  to  1891 : 

ProdMffM  0/  «a«h  kind  of  ((Ml  ti*  th«  t7i*<t«d  BMm  ((aM  Wt. 


OsrllMt. 

MB.BZ3 

The  production  of  cmcible  steel  in  this  country  has  been  stationary 
for  many  years,  the  greatly  increased  demand  for  steel  for  tools,  agri- 
cnltoral  implements,  carriage  and  other  springs,  etc.,  in  the  last  decade 
having  been  sapplied  by  the  cheaper  prodncts  of  the  Bessemer  and 
open-hearth  processes.  Our  annual  production  of  miacellaueoas  steel 
is  of  trifling  importance. 

ProdttcKon  of  steel  by  the  United  States  and  Great  Britain, — The  fol- 
lowing table  gives  the  production  of  Bessemer,  open-hearth,  cmcible, 
and  all  other  Muds  of  steel  by  the  United  States  and  Great  Britain 
Eom  1878  to  1891,  in  long  tons: 


FrodtuMon  of  iltel  in  IA«  United  State*  and  6rtat  BrUain  tinoe  IfTS. 


T«». 

United  SUH«.  Oratt  BrtUln. 

Y^ 

UniMd  SIMM. 

OnrtBrltatD.) 

1878 

1879 

S:::::;: 

ii;;;;;;; 

T81 
MS 
.217 

"vn 

336 

W2 

K5 

f. 

MI 

a7s:s82 
8Se,7is 

188,048 
088,880 
8M,BM 

188B 

1887::::::: 
'^^ 

Ii 

3,801 

071 

uo 

071 

uo 

L<^ 

3M,«70 

as 

U«,U3 

It  will  be  observed  that  a  very  active  rivalry  in  the  production  of 
steel  has  existed  between  the  United  States  and  Great  Britain  since 
1879.  .  In  1886  and  1887  oui  total  production  fbr  the  flrst  time  exceeded 
that  of  our  rival,  but  in  1888  and  1889  we  fell  to  the  second  place.  In 
1890  and  1891  we  again  took  the  first  place. 
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In  late  years  the  prominence  of  Great  Britain  as  a  steel-producer 
has  been  largely  due  to  the  growth  of  her  open-hearth  steel  industry. 
In  the  production  of  Bessemer  steel  alone  she  was  long  ago  surpassed 
by  the  United  States.  The  following  table  shows  in  long  tons  the  pro- 
duction of  Bessemer-steel  ingots  and  Bessemer-steel  rails  in  the  United 
States  and  in  Great  Britain  firom  1877  to  1891. 

Production  of  Bessemer-ateel  ingoU  and  ratU  in  the  United  Statee  and  Great  Britain 

einoe  1877, 


Tears. 


1877, 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
lb87 
1888 
1880 
1890 
1891 


ITnited  States. 


Ingots. 


Long  tons. 
600,524 
853,773 
829,439 
1,074,262 
1,374,247 
1,514,687 
1,477,345 
1,375,581 
1,519,430 
2,260,190 
2,936,033 
2,511,161 
2,930,204 
8,688,871 
3,247,417 


Rails. 


Long  tone. 
»5,866 

491,427 

610,682 

852,196 

1, 187, 770 

1,284,067 

1, 148, 709 

996,988 

959,47: 

1,574,70& 

2,101,904 

1,886,277 

1, 510, 057 

1,867,887 

1.298,058 


Great  BritaixL 


Ingots. 


Lang  tone. 
750,000 
807,527 
884,511 
1,044,882 
1,441,719 
1,673,649 
1,563,380 
1,200,676 
1,804,127 
1,570,520 
2.089,403 
2,032,794 
2,140,701 
2,014,843 
1,642,006 


Rails. 


Long  tons. 

506,400 

622,390 

520,281 

782,910 

1,023,740 

1,235.785 

1,007,174 

784,968 

706,583 

730,848 

1,021,847 

979,083 

943,048 

1,010,606 

662,676 


It  will  be  seen  from  this  table  that  the  United  States  passed  Great 
Britain  in  the  production  of  Bessemer-steel  ingots  in  1880,  but  fell  to 
the  second  place  in  each  of  the  next  three  years.  In  1884  the  United 
States  again  took  the  first  place^  which  it  has  since  steadily  retained. 
In  1891  our  production  of  Bessemer-steel  ingots  was  almost  double  that 
of  Great  Britain.  In  the  production  of  Bessemer-steel  rails  the  United 
States  passed  Great  Britain  in  1879,  and  it  has  since  steadily  kept  the 
first  place.  In  1886  and  1887  our  production  of  Bessemer-steel  rails 
was  a  little  more  than  double  that  of  Great  Britain. 

Great  Britain  is  the  largest  producer  of  open-hearth  steel  in  the 
world,  and  in  this  branch  of  the  steel  industry  the  United  States  is 
still  a  long  distance  behind  its  great  rival.  The  following  table  gives 
in  long  tons  the  production  of  open-hearth  steel  in  the  United  States 
and  Great  Britain  from  1878  to  1891: 

Prodmetion  of  open-hearth  eteel  in  the  United  Statee  and  Great  Britain  since  1878, 


Years. 

United  states. 

Great  Britain. 

Tears. 

United  States. 

Gnsat  Britain. 

Long  ton*. 

Lcngtont, 

LongUmt. 

Long  tons. 

1878 

32,255 

175,500 

1885 

133,376 

588, 918 

1870 

60,250 

176,000 

1886 

218,973 

604,150 

1880 

100,851 

251,000 

1887 

822,060 

981,104 

1881 

181,202 

888,000 

1888 

314, 318 

1,292,742 

1882 

143,341 

436.000 

1889 

374,543 

1,429,160 

1883 

119,356 

455,500  ; 

1890 

513,232 

1, 564, 200 

1884 

117,516 

475,260  1 

1891 

579, 768 

1,614,538 
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It  will  be  noticed  that  in  1891  the  production  of  open-hearth  steel  by 
Great  Britain  very  nearly  equaled  that  of  Bessemer  steel,  and  that, 
bad  as  the  year  was  for  Bessemer  steel,  the  open-hearth  Industry  nearly 
held  its  own  as  compared  with  1890.  Apparently  it  will  be  many  years 
before  the  United  States  equals  Great  Britain  in  the  production  of  open- 
hearth  steel.  Great  Britain's  production  of  crucible  and  miscellaneous 
steel  has  for  many  years  been  about  100,000  tons  annually. 

Summary. — In  preceding  pages  we  have  shown  the  marvelous  growth 
of  the  pig-iron  industry  of  the  United  States  in  the  last  twenty  years, 
but  the  above  tables  show  that  our  steel  industry  has  had  a  yet  more 
remarkable  growth.  It  has  also  grown  much  more  rapidly  than  that 
of  Great  Britain.  It  seems  almost  incredible  that  as  late  as  1860  this 
country  should  have  produced  only  11,838  tons  of  all  kinds  of  steel; 
yet  these  are  the  official  Government  statistics.  Our  magnificent  steel 
industry  is  virtually,  therefore,  the  creation  of  the  present  generation. 

TWEITTT  TEABS  OF  BOLLUCe-MILL  DETELOPXEITT. 

Since  the  practical  abandonment  of  the  manufacture  of  hammered  bar 
iron  in  this  country,  about  1844,  and  the  beginning  of  our  manufacture 
of  iron  rails  in  that  year,  the  development  of  our  rolling-mill  industry 
has  kept  steady  pace  with  the  growth  of  our  pig-iron  industry,  and 
latterly  with  the  growth  of  our  steel  industry.  Our  manufacturers  have 
not  only  met  all  the  country's  wants  for  rolled  iron  and  steel,  but  they 
have  met  thes6  wants  promptly  and  with  a  skill  that  h&s  been  nowhere 
surpassed. 

Our  earliest  rolling-mill  statistics  are  for  the  year  1856,  in  which  we 
producea  a  total  of  557,850  short  tons  of  rolled  iron,  including  nail  plate 
and  railroad  bars.  Of  this  total  Kew  England  rolled  78,989  tons^  the 
old  Middle  States,  366,542  tons;  the  Southern  States,  70,601  tons;  and 
the  Western  States,  41,718  tons.  Of  the  whole  quantity  rolled  159,662 
short  tons  were  railroad  bars.  The  quantity  of  cut  nails  produced  was 
1,824,749  kegs  of  100  pounds,  representing  91,237  short  tons  of  nail  plate. 
The  steel  rolled  in  1856  could  not  have  exceeded  a  thousand  tons. 

From  1856  to  1872  the  production  of  all  kinds  of  rolled  iron  in  this 
country  increased  rapidly,  owing  chiefly  to  the  increased  demand  for 
iron  rails.  In  1872  the  total  production  of  rolled  iron  amounted  to 
1,847,922  short  tons.  In  1873  the  total  production  was  1,837,430  tons. 
The  production  of  iron  rails  amounted  to  905,930  short  tons  in  1872  and  to 
761,062  tons  in  1873.  In  addition  to  the  rolled  iron  produced  in  these 
two  years  there  were  also  rolled  94,070  tons  of  Bessemer  steel  rails  in 
1872  and  129,015  tons  in  1873,  making  the  total  production  of  rolled  iron 
and  steel,  if  we  except  a  few  thousand  tons  of  other  rolled  steel  which 
are  not  a  matter  of  exact  record,  1,941,992  tons  in  1872  and  1,966,445 
tons  in  1873.  Nearly  all  the  Bessemer  steel  that  was  produced  in  these 
two  years  was  rolled  into  rails.  The  total  production  of  steel  other  than 
Bessemer  was  40,000  net  tons  in  1872  and  52,000  tons  in  1873,  not  all  of 
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which  was  rolled.  It  is  entirely  safe  to  assume  that  the  total  quantity 
of  iron  and  steel  in  all  forms  that  was  rolled  in  this  country  in  1872  and 
1873  did  not  exceed  2,000,000  net  tons  in  either  year. 

Production  of  aU  rolled  iron  and  steel  by  States. — ^The  following  table 
gives  the  production  of  all  rolled  iron  and  steel  in  each  of  the  States 
in  1873,  with  the  exceptions  already  noted,  in  short  tons.  Full  details 
of  the  statistics  for  1872  were  not  preserved. 

Production  of  rolled  iron  and  steel  in  187S,  by  States. 


States. 


Maine 

New  HampehJre 

Vermont , 

HaABochoeetts . . 
Bbodelaland  ... 

Connecticat 

New  York 

New  Jersey 

Pennsylvania . . . 

Delaware , 

Maryland 

Virginia 

Georgia , 


Short  tons. 


21,210 

800 

6,088 

U8,660 
11,662 
11,409 

154,782 
77,688 

835,584 
11, 617 
58,025 
12.808 
10,624 


States. 


Alabama 

West  Viiglnia 

Kentucky 

Tennessee  .... 

Ohio 

Indiana 

niinois 

Michigan 

Wisconsin  .... 

Missouri 

Califomia 

Total 


Shorttons.il 


500 

51,796 

87,955 

16,561 

272,066 

86,006 

143, 017 

8.542 

89,495 

22,621 

7.420 


1,966,445 


During  the  twenty  years  flrom  1872  to  1891  our  rolling-mill  industry 
has  more  than  trebled  its  production,  the  aggregate  production  of  all  our 
rolling  mills  in  1890,  the  year  of  largest  production,  being  6,746,620  short 
tons.  No  other  country  has  in  any  year  produced  nearly  so  large  a 
quantity  of  rolled  iron  and  steel.  The  following  table  gives  in  short  tons 
the  production  of  rolled  iron  and  steel  in  each  of  the  States  in  1890 
and  1891 : 

Production  of  rolled  iron  and  steel  in  1890  and  1891,  by  States, 


States. 


Maine 

New  Hampshire . 
Massachnsetta. . . 

Bhode  Island 

Connecticat 

New  York 

New  Jersey 

Pennsylrania 

Delaware 

Maryland 

Virginia 

West  Virginia... 

Kentucky 

Tenneesee 

Georgia 


1890. 

1891. 

Short  ton*. 

Short  tons. 

10,588 

8,083 

6,300 

5,550 

147,379 

156,989 

14, 618 

14, 787 

29,121 

31,846 

182,378 

132,554 

118, 975 

112,729 

3,951,390 

3,406,205 

61,659 

40,820 

16, 132 

37, 618 

57,396 

32,754 

98,461 

88.712 

41,086 

50,641 

22,067 

10,336 

1,500 

3,125 

States. 


Alabama... 

Ohio 

Indiana 

niinois  .... 
Michigan . 
Wisconsin 
Minnesota 
Missouri. . 

Iowa 

Colorado... 
Wyoming. 
California. 


Total 


1890. 


Short  tons. 

42,691 

839,592 

103, 137 

838,129 

37,186 

74,605 

2,565 

26,04G 


37,012 
10,287 
45,236 


6,745,620 


1891. 


Short  tons. 

84,022 

877,604 

125,584 

661,166 

33,526 

75,821 

5,000 

27,016 

3,100 

14, 714 

4.000 

43, 576 


6, 037, 878 


There  are  a  few  small  rolling  mills  in  Texas,  but  they  did  not  roll 
any  iron  or  steel  in  1890  or  1891.  The  table  shows  that  Alabama  and 
some  other  Southern  States  which  make  large  quantities  of  pig  iron  are 
producers  of  very  small  quantities  of  rolled  iron  and  steel,  some  of 
these  States  rolling  smaller  quantities  now  than  in  18T3. 
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The  following  table  gives  in  net  tons  the  production  of  all  rolled  iron 
and  steel  products  in  the  United  States  in  1888, 1889,  and  1890,  sepa- 
rately classified : 

Production  of  all  rolled  iron  and  9ieel  products  in  1888, 1889,  and  1890. 


ArticlM. 


Bails 

Cnt  nails 

Flatea  and  sheets 

Wire  rods 

other  rolled  products 

Total 


1888. 


Iron. 


Short  tout. 

14,252 

108,605 

460,312 

14,571 

1,805,014 


2,411,654 


Steel. 


Short  tons. 
1, 557, 892 
216,174 
213,604 
208,770 
473,247 


2, 750, 777 


1880. 


Iron. 


Short  tons. 

10,258 

88,004 

471,103 

14,460 

2,001,570 


2, 586, 385 


Steel. 


Short  torn. 

1,604,610 
201,684 
831,283 
883,053 
658,304 


3,278,074 


1800. 


Iron. 


Short  torn. 

15,548 

00,307 

505.642 

10,796 

2, 180, 082 


2,820,877 


Steel. 


Short  tons. 
2.005.096 
101, 740 
401,537 
482,153 
743, 817 


3,025,243 


In  these  three  years  our  production  of  rolled  steel  exceeded  that  of 
iron  in  a  constantly  increasing  proportion.  Of  the  total  production  in 
the  last  year  mentioned  in  the  table  42  per  cent,  was  iron  and  58  per 
cent,  was  steel.  But  our  production  of  rolled  steel  was  also  greater 
than  that  of  iron  in  the  years  immediately  preceding  1888.  This  was 
certainly  the  case  in  1886  and  1887.  Exact  statistics  of  all  forms  of 
rolled  steel  for  these  two  years  are  wanting,  but  enough  is  known  to 
justify  the  assertion  that  we  rolled  more  steel  in  both  these  years  than 
iron.  In  1885  the  two  products  were  very  close  together,  and  for  the 
first  time,  the  difference  being  very  slight  either  way. 

TWENTY  TEABS  OF  CHADTGES  IN  THE  MANUFACTURE  OF  IRON  AND  STEEL  RAILS. 

In  the  preceding  tables  of  rolled  iron  and  steel  produced  from  1872 
to  1891  we  have  included  our  production  of  both  iron  and  steel  rails,  as 
has  already  been  explained. 

Prodv^ion  of  iron  rails. — The  history  of  our  iron-rail  industry  from 
the  earliest  period  for  which  statistics  are  available  to  1891  is  told  in 
short  tons  in  the  following  table  of  yearly  production: 

Production  of  iron  rails  since  1849, 


Years. 

Short  tons. 

1 

Years. 

Short  tons. 

1 

Years. 

Short  tons. 

Years. 

Short  tons. 

1840 

24,318 

1860 

205,038 

1871 

737,483 

j  1882 

227,874 

1850 

44,083 

1861 

180. 818 

1872 

905,030 

1883 

64,054 

1851 

50,603 

1862 

213, 012 

1873 

761, 062 

1884 

25,560 

1852 

62,478 

1863 

275,768 

1874 

584,460 

1885 

14, 815 

1853 

87,864 

1864 

3S5.369 

1875 

501,640 

1886 

23.670 

1854 

108, 016 

1865 

356.202 

1876 

467, 168 

1887 

23.062 

1855 

138,674 

1866 

430,778 

1877 

332,540 

1888 

14,252 

1856 

180, 018 

1867 

459,558 

1878 

322,890 

1889 

10,258 

1857 

161,918 

1868 

499.489 

1879 

420. 100 

1890 

15,548 

1858 

163, 712 

1860 

5S3, 036 

1880 

493,762 

1891 

0,229 

1850 

105,454 

1870 

586,000 

1881 

488.581 
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Since  the  beginning  of  1883  the  manufEM^tnre  of  iron  rails  has  been 
almost  entirely  superseded  by  the  manufacture  of  steel  rails.  Such 
iron  rails  as  have  since  been  made  have  been  chiefly  street  rails  and 
light  rails  for  mines,  logging  camps,  and  similar  uses. 

It  will  be  seen  firom  the  table  that  the  largest  annual  production  of 
iron  rails  was  in  1872  and  the  smallest  in  1891.  At  the  beginning  of 
this  period  of  twenty  years  our  iron-rail  industry  had  attained  the  high- 
est iK)int  of  productiveness  in  its  history,  and  at  its  close  it  was  prac- 
tically an  extinct  industry.  In  the  same  period  our  steel-rail  industry 
grew  from  a  stage  that  was  experimental  to  be  one  of  the  world's  indus- 
trial wonders. 

Production  of  steel  rails. — ^We  now  turn  to  the  statistics  of  our  pro- 
duction of  Bessemer  steel  rails  from  1867  to  1891,  exactly  twenty-flve 
years,  which  we  give  in  the  following  table  in  short  tons : 

Production  of  Be99em0r'9teel  raiU  Hnoe  1867, 


Yean. 

Short  tons. 

Yean. 

Short  tons. 

Years. 

Short  tons. 

1867 ?.. 

2,550 

7,225 

9,650 

84,000  , 

88,250 

04,070 

129, 015 

1U,944 

290,863 

1876 

412,461 

432,169 

550,398  , 

683,964  ! 

954,460 

1.330,302 

1, 438, 155 

1,286,554 

1,  il6, 621 

1885 

1, 074, 607 
1,763,667 
2,354,132 
1,652,631 
1, 691, 264 
2, 091, 978 
1,448,219 

1868 

1877 

1886 

1869 

1878 

1887 

1870 

1879 

1888 

1871 

1880 

1889 

1872 

1881 

1890 

1873 

1882 

1883 

1891 

1874 

1B75 

1884 

1 

The  largest  annual  production  of  Bessemer  steel  rails  was  in  1887, 
and  the  next  largest  annual  production  was  in  1890.  Since  1887  the 
building  of  new  railroads  in  this  country  has  declined. 

In  addition  to  our  production  of  Bessemer  steel  rails  we  annually 
make  a  small  quantity  of  open-hearth  steel  rails,  California  producing 
the  most  of  them.  The  following  table  gives  in  short  tons  our  produc- 
tion of  oi>en-hearth  steel  rails  from  1878  to  1891 : 

Production  of  open-hearth  steeUraila  tince  1878. 


Years. 

Short  tons. 

Years. 

Short  tons. 

Years. 

Short  tons. 

1878 

9,897 

9,149 

13,615 

25,217 

22,765 

1883 

9,186 
2.870 
4,793 
5,255 
19,203 

1888 

5.26i 
3,346 
4,018 
6,589 

1879 

1884 

1889 

1880 

1885 

1890 

1881 

1886 

1891 

1882 

1887 

Street  rails. — ^The  rapid  extension  of  street  railroads  in  late  years  has 
called  for  a  constantly  increasing  supply  of  street  rails.  Nearly  all  of 
the  street  rails  that  have  been  made  in  late  years  have  been  made  of 
Bessemer  steel.  In  1887  the  quantity  of  street  rails  rolled  was  57,362 
short  tons;  in  1888  it  was  50,345  tons;  in  1889  it  was  78,534  tons;  in  1890 
it  was  at  least  110,353  tons,  and  in  1891  it  was  at  least  ^1^Q%  \iOi^ik 
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with  the  probability  that  a  few  thousand  tons  additional  were  made  in 
each  of  these  two  years  which  were  classified  by  the  manoflEUiturers  in 
their  reports  as  having  been  made  of  standard  sections  for  steam  rail- 
roads. The  following  table  gives  in  short  tons  the  ascertained  produc- 
tion of  street  rails  from  1874  to  1891 : 

Production  of  street  rails  since  1874, 


Years. 

Short  tons. 

Years. 

Short  toxLS. 

Years. 

Short  tons. 

1874 

6,739 
16,340 
13,086 
7,015 
9,229 
8,646 

1880 

16,804 
21,554 
22.286 
10,440 
31,357 
35.800 

1886 

48,000 
57.862 
50,345 
78,534 
110.858 
01,058 

1875 

1881 

1887 

1876 

1882 

1888 

1889 

1877 

1888 

1878 

1884 

1890 

1870 

1885 

1801 

In  Poor's  Manual  of  American  Street  Bailways  for  1892  the  number 
of  miles  of  street  railroads  in  the  United  States  in  1891  is  stated  to 
have  been  9,662,  and  the  number  in  Canada  is  said  to  have  been  213. 

Milmge  of  iron  and  steel  rails. — Poor's  Manual  of  the  Railroads  of  the 
United  States  for  1892  gives  the  number  of  miles  of  ^team  railroad 
track  in  the  United  States  from  1880  to  the  end  of  1891  which  had  been 
laid  with  steel  rails  and  iron  rails  as  follows: 

Miles  of  steel  and  iron  rails  in  use  each  year  since  1880, 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1881 


Percentage 
of  steel 

Steel  rails. 

Iron  rails. 

Total. 

t 

rails. 

MiUi. 

Miiet. 

Miles. 

33,680 

81,967 

115.647 

29.1 

49,063 

81,473 

130,536 

87.5 

66,691 

74,260 

140.960 

47.8 

78,491 

70,092 

149,183 

52.7 

90,243 

66,254 

156,497 

57.6 

98,102 

62,495 

160,507 

61.0 

105,724 

62,324 

168,048 

62.9 

125,459 

59,588 

185,047 

67.7 

138, 516 

52,981 

191,497 

72.3 

151, 723 

50,513 

202.236 

75.0 

167,606 

40,697 

208,303 

80.4 

174, 931 

39,756 

214,687 

81.5 

In  the  above  figures  all  tracks  of  steam  railroads  are  included,  and 
also  the  tracks  of  elevated  railroads.  In  the  period  covered  by  the 
table  the  mileage  of  iron  rails  had  decreased  over  50  per  cent.,  while 
that  of  steel  rails  had  increased  over  400  per  cent. 

An  imx)ortant  change  in  the  equipment  of  American  railroads  which 
has  taken  place  during  the  last  twenty  years  is  the  general  substitution 
of  rails  of  heavier  weight  for  those  that  were  in  use  at  the  beginning  of 
this  period.  Twenty  years  ago  the  rail  section  that  was  most  in  use 
weighed  56  pounds  to  the  yard,  and  rails  weighing  60  pounds  and  up- 
wards were  not  so  frequently  called  for  as  rails  weighing  50  pounds, 
and  even  45  and  40  pounds.  In  time  heavier  rails  largely  displaced  the 
56-pound  rails.  In  very  recent  years  rails  weighing  80  x)ounds  and  85 
pounda  have  been  frequently  used.    The  standard  section  of  the  Penn- 
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sylyania  Bailroad  is  now  an  85-poand  rail.  Bails  weighing  90  pounds 
have  also  recently  been  made  for  a  New  England  railroad,  and  experi- 
ments are  now  being  made  with  a  lOO-pound  rail  for  the  Pennsylvania 
Bailroad.  The  average  weight  per  yard  of  all  the  rails  produced  by 
the  Illinois  Steel  Company  during  the  last  four  years  which  weighed 
50  pounds  and  upwards  has  been  as  follows:  1889  (from  May  1),  63.75 
pounds;  1890,  66.80  pounds;  1891,  66.95  pounds;  1892  (to  October  1), 
68.10  iK>unds. 

It  may  be  mentioned  as  a  historical  fact  worthy  of  preservation  that 
the  Pennsylvania  Bailroad  Company  ordered  in  1858  a  large  quantity 
of  iron  rails  weighing  83  pounds  to  the  yard,  to  be  laid  down  on  the 
mountain  division  of  its  main  line.  The  experiment  was  not,  however, 
regarded  as  so  signally  successful  from  an  economical  standpoint  as  to 
justify  a  continuance  of  the  use  of  rails  of  this  weight. 

Narrow-gauge  railroads, — Another  change  which  has  taken  place  in 
the  equipment  of  American  railroads  in  the  past  twenty  years  is  the 
virtual  abandonment  of  the  narrow-gauge,  for  which  so  much  was 
claimed  at  the  beginning  of  this  period.  There  are  now  very  few  miles 
of  narrow-gauge  railroad  in  the  United  States  which  are  devoted  to 
general  traffic.  At  the  close  of  1874  there  were  1,758  miles,  of  which 
619  miles  were  built  in  that  year.  In  the  same  year  260  miles  of  narrow- 
gauge  railroad  were  built  in  Canada.  On  May  1, 1878,  there  were  3,082 
miles  of  narrow  gauge  railroad  in  32  States  and  Territories  of  the  United 
States,  and  the  whole  number  of  narrow-gauge  railroads  was  133.  In 
the  whole  of  1878  there  were  built  in  the  United  States  990  miles  of 
narrow-gauge  railroads,  bringing  the  total  mileage  in  this  country  up 
to  over  4,000  miles.  Mining  roads  are  not  included  in  this  total.  After 
1878  the  popularity  of  narrow-gauge  railroads  in  this  country  and  in 
Canada  rapidly  declined,  and  the  tracks  of  nearly  all  these  roads  were 
changed  to  the  standard  gauge.  The  Toronto  and  !N'ipissing  Bailway 
in  Canada,  which  laid  its  first  rail  in  1869,  was  the  first  narrow-gauge 
railroad  in  America.  The  first  in  the  United  States  was  the  Denver 
and  Bio  Grande  Bailroad,  which  laid  its  first  rail  in  1871. 

TWEXTT  YEARS  OF  PROGRESS  VS  THE  MANUFACTURE  OF  NAILS. 

Cut  nails. — ^The  production  of  iron  and  steel  cut  nails  in  the  United 
States,  not  including  wire  nails,  which  will  be  noticed  hereafter,  has 
been  as  follows  from  1856  to  1891,  in  kegs  of  100  pounds: 

Production  of  iron  and  steel  cut  rails  since  1856, 


Yearu- 


1856 

1872 

1873.../. 

1874 

1875 

1876 

1877 

6442Mm 


Keg«. 


1,  824, 749 
4,065,322 
4, 024,  704 
4, 912, 180 
4, 726,  881 
4, 157. 814 
4,828,918 


Years. 

Kegs.   1 

1878 

4, 396, 130 
5,  Oil,  021 
5.  370,  512 
5, 794.  206 
6, 147,  097 
7, 762,  737 
7,581,379 

1879 

1880 

1881 

1882 

1883 

1884 

Years. 


6. 696, 815 
8. 160, 973 
6, 908,  870 
6, 493,  591 
5, 810,  758 

1891 .\  b,Wi,V^^ 


1885. 
1886. 
1887. 
1888. 
1889. 
1890. 


Kegs. 


\ 


66 


MINERAL  BESOUBCES. 


Down  to  1883  all  the  cut  nails  manojEactared  in  this  country  In  com- 
mercial quantities  were  made  of  iron,  but  in  that  year  cut  nails  were 
made  of  Bessemer  steel  and  others  were  made  of  combined  iron  and 
steel.  '  In  1884  the  production  of  steel  cut  nails,  including  500  kegs  of 
combined  iron  and  steel  nails,  was  393,482  kegs,  or  5  per  cent,  of  the 
total  production.  The  maximum  production  of  all  cut  nails  down  to 
the  present  time  was  reached  in  1886,  with  8,160,973  kegs,  and  the 
maximum  production  of  steel  cut  nails  alone  was  reached  in  1888,  with 
4,323,484  kegs.  In  1889  and  1890  over  two-thirds  of  the  total  produc- 
tion of  cut  nails  were  made  of  steel,  and  in  1891  about  three-fourths  of 
the  total  production  were  made  of  the  same  material. 

Wire  nails. — The  first  wire  nails  manufactured  in  this  country  were 
made  at  New  York  in  1851  or  1852  by  William  Hassall  from  iron  or 
brass  wire.  They  were  of  small  sizes,  escutcheon  and  upholsterers' 
nails  being  specialties.  The  wire  nail  as  a  substitute  for  the  cut  nail 
did  not,  however,  come  into  notice  in  this  country  until  a  few  years 
ago,  in  1883  or  1884.  The  American  Wire  Nail  Company,  whose  works 
are  now  located  at  Anderson,  Indiana,  was  the  first  company  to  give 
the  wire  nail  a  start  in  American  markets  as  a  competitor  of  the  cut 
nail.  The  origin  of  this  company  dates  back  as  far  as  1871,  when  a  few 
Gterman  residents  of  Covington,  Kentucky,  contributed  to  a  fund  for  im- 
X)orting  three  German  wire-nail  machines.  In  1886  the  production  of 
wire  nails  was  estimated  to  have  amounted  to  600,000  kegs  of  100 
pounds,  made  by  27  wire-nail  works;  in  1887  the  production  was  esti- 
mated to  have  been  1,250,000  kegs,  made  by  47  works;  in  1888  it  was 
estimated  to  have  been  1,500,000  kegs ;  in  1889  it  was  estimated  to  have 
been  2,435,000  kegs.  The  actual  production  in  1890  was  3,135,911  kegs, 
made  by  47  works,  nearly  all  the  nails  being  made  of  steel.  In  1891 
the  production  was  4,114,385  kegs. 

Total  production. — The  total  production  of  cut  and  wire  nails  in  the 
United  States  during  the  last  six  years  has  been  as  follows : 

Production  of  cut  and  irtre  nails  since  18SG. 


Kegs  of  100  pounds. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

Cut  nails 

8>  160, 973 
600,000 

6,008,870 
1, 250, 000 

6,493,591 
1,500,000 

5, 810. 758 
2,435.000 

5,640,946 
3,135,911 

5,002,176 
4,114,385 

Wire  nails 

Grand  total 

8.760,973 

8, 158, 870 

7, 993, 591 

8, 245, 758 

8,776.857     9,116.561 

The  production  of  wire  nails  promises  to  overtake  that  of  cut  nails 
at  a  very  early  day.  It  exceeded  the  production  of  steel  cut  nails  in 
1891. 

PROGRESS  IN  IRON  AND  STEEL  BRIDGE-BUILDING. 

We  have  already  briefly  referred  to  the  large  demand  in  this  country 
during  the  last  twenty  years  for  iron  and  steel  for  structural  purposes. 
These  virtually  new  uses  for  iron  and  steel  embrace  rolled  plates, 
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angles,  channels,  beams,  etc.,  for  bridge-building  and  shipbuilding,  and 
for  warehouses,  depots,  public  halls,  and  public  buildings  of  all  kinds, 
and  for  general  engineering  work.  Boiled  forms  of  iron  and  steel  are 
also  used  in  the  construction  of  private  dwellings.  Much  cast  iron  is 
also  used  for  architectural  and  other  structural  purposes,  but  the  quan- 
tity so  used  is  small  compared  with  the  quantity  of  iron  and  steel,  but 
chiefly  steel,  that  is  rolled  for  the  same  purposes. 

Great  progress  has  been  made  during  the  last  twenty  years  in  the 
substitution  of  iron  and  steel  bridges  for  wooden  bridges  and  in  the 
erection  of  iron  and  steel  bridges  where  bridges  of  any  kind  had  not 
previously  existed.  Where  stone  arches  or  viaducts  are  not  used  it  is 
now  the  rule  for  our  railroad  companies  to  use  either  iron  or  steel 
bridges.  Many  streams  which  are  crossed  by  '*  country  roads"  are 
now  spanned  by  these  bridges,  and  in  cities  and  large  towns  which  have 
streams  to  be  crossed,  either  within  their  borders  or  to  connect  one  city 
or  town  with  another,  wooden  bridges  are  no  longer  thought  of. 

It  is  worthy  of  mention  that  some  of  the  world's  industrial  wonders, 
some  of  the  greatest  engineering  achievements,  are  in  the  form  of  iron 
and  steel  bridges.  In  this  country  our  most  notable  bridge  is  the 
Brooklyn  susi>ension  bridge,  built  of  .wire  cables  made  of  American 
steel,  which  was  planned  by  John  A.  Boebling  and  completed  under 
the  direction  of  his  son,  W.  A.  Boebling.  Since  its  completion  over  ten 
years  ago,  the  still  more  celebrated  steel  cantilever  railroad  bridge  over 
the  Firth  of  Forth,  in  Scotland,  has  been  undertaken  and  completed 
under  the  engineering  direction  of  Sir  John  Fowler  and  Mr.  Benjamin 
Baker.  The  recently  constructed  steel  cantilever  bridge  over  the  Mis- 
sissippi at  Memphis,  the  steel-arched  Washington  bridge  over  the 
Harlem  Biver  at  One  hundred  and  eighty-first  street.  New  York,  the 
new  steel  cantilever  bridge  over  the  Hudson  Biver  at  Poughkeepsie, 
and  some  other  new  steel  bridges  spanning  the  Mississippi,  the  Mis- 
souri, and  other  rivers  are  monuments  of  American  engineering  skill 
and  of  the  skill  of  American  steel  manufacturers. 

It  must  not  be  supposed,  however,  that  this  country  had  not  made 
creditable  and  even  remarkable  progress  in  the  building  of  iron  and 
steel  bridges  twenty  years  ago.  We  had  built  many  iron  and  a  few 
steel  bridges  of  large  size  and  involving  difficult  engineering  problems 
before  1872,  but  still  larger  iron  and  steel  bridges  and  more  difficult 
engineering  feats  were  undertaken  after  that  year,  and  there  was  also 
manifested  thereafter  a  constantly  increasing  faith  in  the  wisdom  of 
building  both  iron  and  steel  bridges.  In  the  last  few  years  the  ten- 
dency has  been  almost  entirely  to  use  steel  in  bridge  construction, 
whereas  twenty  years  ago  iron  and  not  steel  was  the  popular  metal. 
The  bridge  over  the  Mississippi  at  St.  Louis,  which  was  undertaken  in 
1868  and  formally  opened  to  the  public  on  July  4, 1874,  is  in  many  respects 
the  most  notable  bridge  in  this  country  to-day  next  to  the  Brookljm 
bridge.  The  arches  between  its  piers  are  composed  of  io\>x  ^ti^  oi 
steel  tubes. 
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We  are  not  aware  of  the  existence  of  any  statistical  records  which 
will  show  the  quantity  of  iron  and  steel  that  annually  enters  into  the 
construction  of  American  bridges.  It  is  a  constantly  increasing  quan- 
tity. Our  railroad  system  alone  will  always  Tnn.iTit4>.iTi  an  active  demand 
for  iron  and  steel  bridges. 

TWBXTT  TE1B8  OF  IBON  A5D  STEEL  SHIPBUILDIITG. 

The  following  table  gives  the  number  and  gross  tonnage  of  all  iron 
and  steel  vessels,  except  those  for  the  I^avy,  which  have  been  built  in 
the  United  States  in  the  fiscal  years  from  1872  to  1892.  I^early  all 
were  steam  vessels.  Since  1883  we  have  built  many  vessels  of  steel, 
and  the  tendency  now  is  to  use  steel  in  constantly  increasing  quantities 
in  the  construction  of  both  merchant  and  naval  vessels.  This  table 
has  been  compiled  from  the  reports  of  the  Bureau  of  Navigation  of  the 
Treasury  Department: 

Number  and  total  tonnage  of  iron  and  steel  veseels  constructed  during  fiscal  years  1872  to 

1892. 


Yewra. 

No. 

20 
26 
23 
20 
25 
7 
32 

Tons. 

Yean. 

No. 

24 
81 
42 
43 
85 
34 
48 

Tons. 

Years. 

No. 

26 
29 
43 
48 
63 
76 
55 

Tons. 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

12,766 
26,548 
33,097 
21,632 
21,346 
5,927 
26,960 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

22,008 
25,582 
28,392 
40,007 
80,646 
35,031 
U,028 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

14,90B 
34,354 
36,719 
58,518 
80,378 
105, 618 
51, 374 

The  increase  in  these  twenty-one  years  has  been  from  20  vessels  to 
76  vessels,  and  from  12,766  tons  to  105,618  tons.  The  whole  number  of 
iron  and  steel  vessels  built  from  1872  to  1891  was  695,  of  which  16  were 
sailing  vessels  and  679  were  steam  vessels.  The  whole  number  built 
since  1872,  including  those  built  in  1892,  was  750.  Such  shipbuilding 
records  as  are  accessible  go  back  only  to  1867,  when  iron  vessels  aggre- 
gating about  2,000  tons  were  built,  and  to  1868,  when  five  iron  and 
steel  ships  were  built,  with  an  aggregate  of  2,801  long  tons.  The 
building  of  the  new  American  ISTavy  has  added  greatly  during  the  last 
few  years  to  the  number  and  tonnage  of  the  iron  and  steel  vessels 
above  mentioned. 

The  first  iron  steamships  to  attract  attention  which  were  built  in  this 
country  for  transatlantic  service  were  the  four  vessels  of  the  American 
Steamship  Company's  line,  the  Pennsylvania^  Ohio,  Indiana,  and  IRi- 
now,  all  built  at  Philadelphia  in  1871, 1872,  and  1873  by  W.  Cramp  & 
Sons,  and  still  running  regularly  between  that  port  and  European  i>orts. 
Their  tonnage  capacity  was  originally  3,100  tons  each.  In  1874  John 
Boach  &  Son  built  at  Chester,  Pennsylvania,  for  the  Pacific  Mail  Steam- 
ship Company,  two  iron  steamships  of  large  size  and  sux>erior  equip- 
ment, the  City  of  Peking  and  the  City  of  Tokio,  which  fully  equaled  in 
all  respects  the  best  British-built  iron  steamers.    Their  registered  ton 
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nage  was  5,000  tons  each.  The  whole  of  our  magnificent  fleet  of  steel 
vessels  on  the  great  lakes  has  been  built  within  the  last  few  years.  With 
scarcely  an  exception  wooden  vessels  were  used  on  these  lakes  twenty 
years  ago. 

The  new  Navy. — ^The  work  of  building  a  new  American  Navy  of  Amer- 
ican steel  has  been  wholly  undertaken  during  the  last  twenty  years; 
indeed,  during  the  last  twelve  years.  Our  activity  in  this  patriotic 
work  must  be  added  to  the  above  achievements  in  iron  and  steel  ship- 
building during  the  twenty  years  mentioned.  A  correspondent  of  a 
New  York  journal  gives  the  following  details  of  the  first  steps  that  were 
taken  to  establish  the  new  Navy: 

It  is  a  matter  of  official  record  in  Washington  that  the  new  Navy  received  its  first 
start  in  1881,  when,  under  the  direction  of  W.  H.  Hunt,  the  Secretary  of  the  Navy, 
the  first  Naval  Advisory  Board  was  appointed  to  report  upon  the  pressing  needs  of 
appropriate  vessels  required  to  replace  the  old  wooden  vessels.  In  November,  1881, 
the  Board  submitted  a  report,  upon  which  was  based  the  construction  of  the  first 
lot  of  steel  vessels.  An  act  of  Congress  of  August  5,  1882,  authorized  the  construc- 
tion of  the  steel  cruisers  Atlanta j  Boston,  Chicago,  and  Dolphin,  the  A,  B,  C,  and  D  of 
the  new  Navy.  The  contracts  to  build  them  were  awarded  in  July,  1883,  and  the 
first  of  the  vessels,  the  Dolphin,  was  finished  in  November,  1884.  The  Atlanta  was 
launched  on  October  9,  1884 ;  the  Boston  on  December  4,  1884,  and  the  Chicago  on 
Decembers,  1885. 

In  his  annual  report,  dated  December  3, 1891,  the  Secretary  of  the 
Navy  gives  the  cost  of  the  new  Navy  as  follows : 

The  cost  of  building  the  new  ships  of  the  Navy,  excluding  tugs,  from  beginning  to 
final  completion,  covering  operations  from  the  fiscal  year  1883-^84  to  1894-^95,  ag- 
gregates during  the  twelve  years  a  total  of  $09,993,382,  or  considerably  less  than 
$6,000,000  a  year.  The  vessels  included  in  this  statement  are  40  in  number,  with  an 
aggregate  tonnage  of  155,820  tons. 

The  number  of  guns  required  to  equip  the  main  batteries  of  all  the 
vessels  authorized  down  to  December,  1891,  was  347,  all  to  be  of  Ameri- 
can manufacture  and  some  to  be  of  very  large  caliber. 

Our  present  extensive  iron  and  steel  shipbuilding  industry  has  been 
greatly  aided  by  the  readiness  with  which  oui'  iron  and  steel  manufacr 
turers  have  responded  to  the  requirements  of  our  shipbuilders,  and  by 
the  cheapness  with  which  all  forms  of  iron  and  steel  have  been  supplied 
to  them.  Even  in  the  production  of  armor  plate  our  manu£a<^turers 
have  within  the  last  three  years  exceeded  the  best  achievements  of 
European  skill. 

EFFORTS  TO  KHTABLISH  THE  TIN-PLATE  IXDfSTRT. 

The  manu£M;ture  of  tin  plates  in  the  United  States,  in  which  phrase 
we  include  terneplates,  was  undertaken  in  1873  at  Wellsville,  Ohio, 
and  at  Leechburg,.  Pennsylvania.  In  1875  it  was  also  undertaken  at 
Demmler,  near  Pittsburg.  Owing,  however,  to  the  low  duty  which 
was  imposed  on  foreign  tin  plates,  domestic  tin  plates  ceased  in  1878  to 
be  made  at  the  three  places  mentioned,  and  no  further  attempts  to  es- 
tablish the  tin-plate  industry  in  this  country  were  made  until  aboxAXXi'^ 
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time  of  the  passage  of  the  tariff  act  of  October  1, 1890,  in  which  the 
previously  existing  duty  on  tin  plates  was  more  than  doubled.  Since 
that  date  many  works  for  the  manufacture  of  tin  plates  have  been  estab- 
lished in  the  XJnited  States,  while  the  building  of  many  others  has  been 
commenced. 

Statistios  of  production. — ^The  United  States  Government  has  made 
provision  for  the  collection  of  the  statistics  of  our  production  of  tin 
plates,  and  the  task  of  collecting  these  statistics  has  been  confided  to 
Col.  Ira  Ayer,  a  special  agent  of  the  Treasury  Department.  The  sta- 
tistics which  he  has  already  collected  and  published  cover  the  first  five 
quarters  which  have  elapsed  since  the  new  duty  on  tin  plates  went  into 
effect,  namely,  on  July  1, 1891.  In  the  following  table  is  given  the  pro- 
duction of  tin  plates  and  teme  plates  irom  July  1, 1891,  to  October  1, 
1892: 

Production  of  tin  and  teme  plates  since  July  1, 1891, 


Quartera. 

Tin  platea. 

Teme  platea. 

TotaL 

JaW  1. 1891,  to  SeDt  30, 1891 

Pounds. 
152,489 
215, 911 
1,099,656 
8,071,534 
8,611,367 

Pounds. 

674,438 
1,198,910 
2,109.569 
5,129,217 
7,841,858 

Pounds. 

826,922 
1,409,821 
8,209,225 
8,200,751 

10,962,725 

Sent.  80. 1891.  to  Dec.  81, 1891 

Jan  1. 1892.  to  Idar.  31, 1892 

Adt.  1. 1892,  to  Jane  30. 1892 

Julv  1. 1892.  to  Sent  80. 1892 

Total 

8,160,967 

16,448,487 

24,590,444 

Colonel  Ayer  says  that  during  the  quarter  ended  September  30, 1892, 
thirty- two  firms  produced  10,952,726  pounds  of  tin  and  terne  plates, 
against  826,922  pounds  produced  by  five  firms  during  the  same  quarter 
of  1891.  The  production  of  the  fiscal  year  beginning  with  July  1, 1891, 
and  ending  with  June  30, 1892,  was  13,646,719  pounds.  Of  the  total 
production  for  the  quarter  ending  with  September  30, 1892,  5,920,082 
pounds,  or  more  than  64  per  cent.,  were  made  from  American  black 
plates;  3,611,367  pounds,  or  about  one- third  of  the  whole,  were  bright 
tin  plates,  of  which  3,337,036  pounds,  or  more  than  92  per  cent.,  were  of 
the  lighter  class  of  plates  named  in  the  new  tariff,  weighing  less  than 
63  pounds  per  100  square  feet;  7,341,358  pounds  were  terne  plates,  of 
which  more  than  93  per  cent,  belonged  to  the  lighter  class  named  in  the 
law.  Compared  with  the  first  quarter  after  the  new  duty  went  into 
effect,  the  number  of  firms  engaged  in  the  manufacture  of  tin  and  terne 
plates  in  the  quarter  ending  with  September  30, 1892,  was  more  than 
six  times  as  many;  the  quantity  of  tin  and  terne  plates  made  was  more 
than  thirteen  times  as  large  and  the  quantity  of  American  black  plates 
used  in  the  manufacture  was  about  eight  times  as  large. 

It  will  be  seen  that  our  new  tin-plate  industry  has  made  remarkable 
progress  since  the  new  duty  went  into  effect.  What  its  future  will  be 
can  be  only  a  subject  of  conjecture  at  this  time. 
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▲  BRA5CR  OF  TRS  IBON  INDUSTBT  WHICH  HIS  DBGLIKED. 

The  production  of  blooms,  billets,  and  bars  direct  from  the  ore  in 
primitive  Catalan  forges  in  yarioos  States  and  in  the  improved  Catalan 
forges  in  New  York  was  an  important  if  not  a  prominent  branch  of  the 
iron  trade  of  this  country  at  the  beginning  of  the  period  of  twenty 
years  under  consideration.  This  branch  of  our  iron  industry  has  since 
greatly  declined.  The  use  of  the  primitive  Catalan  forge  has  indeed 
wholly  ceased. 

The  earliest  statistics  which  exist  of  the  production  of  blooms  and 
bars  in  forges  direct  from  the  ore  are  for  the  year  1856,  in  which  year 
32,069  net  tons  of  these  products  were  made  in  204  forges,  or  bloomery 
forges,  as  they  were  generally  called.  Of  the  whole  number  of  these 
active  forges  in  the  year  mentioned  5  were  in  Vermont,  42  in  ISew  York, 
48  in  New  Jersey,  36  in  North  Carolina,  2  in  South  Carolina,  4  in 
Georgia,  14  in  Alabama,  50  in  Tennessee,  and  3  in  Michigan.  Nearly 
aU  of  these  forges  and  others  which  have  since  been  built  have  been 
abandoned.  In  February,  1892,  only  10  forges  were  left,  9  of  which 
were  in  New  York  and  1  was  in  New  Jersey. 

In  the  following  table  we  give  in  net  tons  the  production  of  blooms, 
billets^  and  bars  by  the  bloomery  forges  above  mentioned  from  1856  to 
1891: 

Production  ofhloom$f  Hllet$,  ond^barBfrom  bloomery  forge$  nnce  1856, 


YMffl. 

Short  ton*. 

Yean. 

Short  tons. 

Yean. 

Short  toDB. 

Yean. 

Short  tons. 

1856 

1873 

1874 

1875 

1876 

82,060 
32,868 
86.450 
24,416 
20,784 

1877 

1878 

1879 

1880 

1881 

24,227 
24,130 
80,282 
40,652 
45,869 

1882 

1883 

1884 

1885 

1886 

48,854 
35,237 
29,780 
19,887 
15,878 

1887 

1888 

1889 

1890 

1891 

15,088 

14,088 

12,407 

7,945 

5,925 

The  production  of  wrought  iron  direct  from  the  ore  in  forges  is  now 
confined  to  the  Lake  Champlain  district  of  New  York,  where  the  total 
tonnage  of  1891  was  made. 

The  production  of  blooms  by  other  forges  from  pig  iron  and  scrap 
iron,  which  is  another  declining  branch  of  our  iron  industry,  is  not  in- 
cluded in  the  above  table. 


PRICES  OF  IBON  AND  8TEBL  FOB  TWENTY  TEABS. 

In  preceding  tables  we  have  given  the  production  of  leading  articles 
of  iron  and  steel  in  the  twenty  years  from  1872  to  1891.  The  figures 
presented  show  a  marvelous  development  of  all  the  leading  branches  of 
these  indostries.  We  now  present  a  table,  compiled  from  the  records 
of  the  American  Iron  and  Steel  Association,  which  shows  the  average 
annual  prices  of  five  leading  iron  and  steel  products  during  the  twenty 
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years  mentioned.  These  prices  are  yearly  averages  of  montUy  quota* 
tions  for  No.  1  anthracite  foundry  pig  iron,  best  refined  bar  iron,  and 
iron  rails,  all  per  long  ton,  at  Philadelphia;  cut  nails,  per  keg,  whole- 
sale, at  Philadelphia;  and  steel  rails,  per  long  ton,  at  Pennsylvania 
mills. 

Prices  of  iron  and  steel  products  from  1872  to  1891, 


Yean. 


1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
188« 
1887 
1888 
1889 
1890 
1891 


Ko.  1  axk- 

thracite 

foundry 

Ipig  iron. 

Beet  re- 

fined  bar 

iron. 

Iron  raile. 

Steel  nils. 

Cat  nnili, 
per  keg. 

$48.88 

187.63 

$85.13 

$112.00 

$5.46 

42.75 

86.48 

76.67 

120.60 

4.90 

30.25 

67.95 

58.75 

94.25 

8.99 

25.60 

60.85 

47.75 

68.75 

8.42 

22.25 

62.06 

41  25 

59.25 

2.96 

18.88 

45.55 

35.25 

45.50 

2.57 

17.63 

44.24 

33  75 

42.25 

2.31 

21.50 

51.85 

41.26 

48.25 

2.69 

28.50 

60.88 

49.25 

67.50 

8.68 

25.12 

58.05 

47.13 

61.13 

3.09 

25.75 

61.41 

45.50 

48.50 

8.47 

22.38 

50.30 

87.75 

3.06 

19.88 

44.05 

30.75 

2.39 

18.00 

40.32 

•                 m                •  • 

28.60 

2.33 

18.71 
20.92 
18.88 

48.12 
49.37 
44.99 

34.50 
37.08 
29.83 

2.27 
2.30 
2.08 

17.75 
18.40 
17.52 

43.40 
45.92 
42.56 

29.25 
81.75 
29.92 

2.00 
2.00 
1.86 

Quotations  for  iron  rails  after  1882  are  not  given,  as  the  manufacture 
of  standard  sections  of  iron  rails  virtually  came  to  an  end  at  the  close 
of  that  year.  Such  iron  rails  as  have  since  been  manufactured  have 
been  almost  entirely  of  light  sections. 


THEUNITKD  8TATK8  NOW  TRB  FIBST  OF  ALL  IBON  AND  STEEL  MAITUFACTUBIHG  COUHTBISS. 

We  can  not  better  close  this  review  of  the  progress  of  our  country  in 
the  manufacture  of  iron  and  steel  in  the  twenty  years  from  1872  to  1891 
than  by  reproducing  from  the  second  edition  of  the  History  of  the  Manu- 
facture of  Iron  in  All  Ages  the  following  tables  giving  the  production 
of  iron  ore,  coal,  pig  iron,  and  steel  in  all  countries  in  1890  or  in  imme- 
diately preceding  years.  These  tables  were  compiled  late  in  1891.  Tons 
of  2,240  pounds  are  used  in  giving  the  production  of  the  United  States, 
Great  Britain,  Canada,  and  ^<  other  countries,"  and  metric  tons  of  2,204 
pounds  are  given  for  all  the  continental  countries  of  Europe.  It  has 
not  seemed  to  be  necessary  to  reduce  all  tons  in  the  table  to  a  common 
standard. 
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WorltPs  produeUan  of  iron  are,  ooal,  pig  iroh,  and  aUel. 


Oovntiifls* 


TTnited  Stfttos 

Great  Britain 

German  v  and  Luxem 
bnrg 

France 

Belgiom 

Anatriaand  Hnngarj. 

Rnaaia  (including  Si- 
beria)  

Sweden  .....>.•>..... 

Spain 

Italy 

C?*«y«i* 

Otharoonntrieaa  — 


Total 

Percentage  of 
the  United 
Statea 


Iron  ore. 


1890 
1880 

1880 
1887 
1889 
1890 

1888 
1890 
1888 
1889 
1890 
1890 


Tone. 


18,036,048 
18.780,767 

11,400,625 

2,579,465 

202,431 

2,200,000 

1,483.618 
941,241 

4,600,000 

173,489 

68,813 

2,900,000 


65,824,887 


28.9 


Coal. 


rears. 


1889 
1890 

1890 
1890 
1890 
1889 

1889 
1890 
1888 
1889 
1890 
1890 


Tons. 


141,229,518 
181,614,288 

80,051,527 
25,836,968 
20,348,495 
25,326,417 

6,228,000 
258,000 

1,203,119 
890,820 

8,783,626 
11,200,000 


515,465,258 


87.8 


Pig  iron. 


1890 
1890 

1890 
1890 
1890 
1880 

1889 
1890 
1888 
1889 
1890 
1890 


Tons. 


9,208,703 
7,904,214 

4,637,889 

1,970,160 

761,958 

925,308 

745,978 

456,102 

232,000 

13,473 

19,489 

80,000 


86,968.468 


84.1 


SteeL 


1890 
1890 

1890 
1890 
1800 
1890 

1889 
1890 
1888 
1880 
1889 
1890 


Tons. 


4,877,071 
8,679,043 

2,161,821 
704, 013 
239,266 
440,605 

868,719 
100,286 

28,645 
157,899 

84,887 
5,000 


18,151,856 


85.8 


a  Including  Cuba. 


The  percentage  of  iron  ore  produced  by  the  United  States  is  seen  by 
fhese  tables  to  have  been  28.9;  of  coal,  27.3;  of  pig  iron,  34.1;  and  of 
steel,  35.2. 


GOLD  AND  SILVER. 

Tbe  statistics  of  the  prodaction  of  gold  and  silver  are  conipUed  by 
Hob.  Edward  O.' Leech,  Director  of  the  Mint.  They  are  accepted  as 
anthoritative  in  this  report.  The  year  1889  is  an  exception  to  this. 
The  prodaction  for  that  year  was  determined  by  the  Census  Office. 

The  combined  product  of  gold  and  silver  in  X891  reached  $108,591,505 
in  value.  This  is  the  greatest  valne  ever  produced  in  the  United  States 
in  ayear  and  brings  the  total  product  since  1792  almost  to  $3,000,000,000. 
This  point  was  passed  in  the  second  month  of  1892.  Both  gold  and 
silver  increased  in  product  in  1891 ;  gold  slightly,  from  $32,845,000  in 
1890  to  $33,175,000  in  1891,  and  silver  considerably,  fW>m  $70,185,711 
in  1890  to  $76,416,565  in  1891,  both  coining  values.  In  all,  the  som  of 
the  gold  product  in  the  United  States  from  the  earliest  statistics  ex- 
ceed the  coining  value  of  the  silver  by  nearly  two  to  one.  Ttiis  is 
shown  in  the  following  table  of  the  total  product  in  the  United  States 
since  1792. 

Product  of  gold  atid  lilMr  In  tht  V»il»d  Statafiom  179t. 
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Product  of  gold  and  nlver  in  ik»  United  StaUifrom  i7fii9— Continaed. 


1877 

1878 , 

18TB 

1880 

1881 

1882 

1883 

1884 

188S 

1886 

1887 

1B88 

^^  >  oensus 

1890 

1801 

Total.. 


Total. 


|88,700«000 
96,400,000 
79, 700, 000 
75, 200, 000 
77, 700, 000 
79,800,000 
76,200,000 
79,600,000 
88,400,000 
86,000,000 
86,360,000 
92.370,000 
97,446,000 
99,282.866 
103,380,714 
108,591,666 


2,978,075,048 


Gold. 


$46,900,000 
61,200,000 
38,900,000 
86,000,000 
84,700,000 
32,600,000 
30,000,000 
30,800,000 
31,800,000 
85,000,000 
33,000,000 
35,175,000 
32,800,000 
32,886,180 
82,845,000 
83,175,000 


1,904,881.709 


SilTor. 


189,800,000 
46,200,000 
40,800,000 
89,200,000 
48,000,000 
46,900,000 
46,200,000 
48,800,000 
51, 600. 000 
61,000,000 
53, 350, 000 
50,195,000 
64, 646, 000 
66,396.686 
70,485.714 
75,416.565 


1,078,193,279 


In  the  tables  below  the  product  is  distributed;  as  well  as  possible,  to 
the  States  where  it  was  produced. 

DiitrilmUon  of  the  gold  and  Hlver  product  in  1891,  by  States. 
[Estimated  by  the  I>lrector  of  the  Hint.] 


States  and  Territoriee. 


Aiiiona 

OaUfomia 

Colorado 

Georgia 

Idaho  

Miehigan 

Montana 

Iferada 

New  Kezieo  . . . 
ITorth  Carolina. 
Oregon ......... 

Soaih  Carolina . 
South  Dakota.. 

Texas 

Utah 

Washington 

other  states  a.. 


Total. 


Qcdd. 


Fineonnoes. 


48,587 

47,166 

609,525 

222,525 

3,870 

81,270 

3,628 

189.804 

99.169 

43,779 

4,595 

79,335 

6,047 

171,131 


31,444 

16,206 

1,209 


1,604,840 


Yalne. 


$900,000 

975,000 

12,600,000 

4,600,000 

80,000 

1,680,000 

75,000 

2,890,000 

2,050,000 

905,000 

95,000 

1,640.000 

125,000 

3,550,000 


650,000 

335,000 

25,000 


33, 175, 000 


SilTor. 


Fine  onnees. 


8,000 

1,480,000 

750,000 

21,160,000 

400 

4,085,000 

73,000 

16, 360, 000 

3,520,000 

1,325,000 

6,000 

230,000 

600 

100,000 

875,000 

8,750,000 

165,000 

3,100 


58,330,000 


Coining 
value. 


$10,348 

1,913,535 

909,697 

27,358,384 

617 

6,216,970 

94,384 

21, 189  894 

4,551,111 

1,713,131 

6,466 

297,374 

646 

129,293 

484,848 

11,813,131 

213,834 

4,008 


76,416,666 


Total  valne. 


$910,343 

2,888,635 

13,560,697 

81,958,884 

80,617 

6,896,970 

160,384 

24,029,394 

6,601,111 

2, 618, 131 

101, 465 

1, 987, 374 

125,646 

8, 679, 298 

484.848 

11, 963, 131 

548,334 

29,008 


108, 591, 666 


•Infllixdes  Alabama,  Maryland,  Tennessee,  Vermont,  Virginia,  and  Wyoming. 
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Approximate  diiUibution  In  round  nuff^ben,  hy  8tate$  atid  Tsrritcriei,  of  tko  esUmaied  total 
product  of  precious  metaU  in  the  United  Statee  dwring  Ike  calendar  years  1881  to  1891, 
inclusive. 


States  and  Territories. 


Alaska 

Arizona 

Califoniia 

Colorado 

Dakota 

Georgia 

Idaho 

Maine 

Montana 

Nevada     

Kew  Mexico 

North  Carolina. 
OrMran  ......... 

South  Carolina . 

Tennessee 

Utah 

Virginia 

Washington.... 
Wyoming 


Total 


1881. 


Gold. 


1. 

18, 

8, 

4. 


$15,000 
0<10,000 
200,000 
300,000 
000,000 
125,000 
700,000 


2, 


1, 


330,000 
250,000 
185,000 
U5,0Q0 
100,000 
35,000 

5,000 

145,000 

10.000 

120,000 

5,000 


34,700,000 


Silver. 


$7,300,000 

750,000 

17, 100, 000 

70,000 


1.300,000 

5,000 

2,630,000 

7,060,000 

275.000 


50,000 


6,400.000 


43,000,000 


Total. 


$15,000 

8,360,000 

18, 950, 000 

20,460,000 

4, 070, 000 

125,000 

8,000,000 

5,000 

4,960,000 

9,310,000 

460,000 

115,000 

1, 150, 000 

85,000 

5,000 

6,545,000 

10,000 

120,000 

5.000 


77, 700, 000 


1882. 


Gold. 


$150,000 
1.065,000 
16. 800, 000 
3, 360, 000 
3, 300, 000 
250,000 
1,500,000 


2. 550, 000 

2,000.000 

150,000 

190,000 

830,000 

25,000 


190,000 

15,000 

120,000 

5.000 


32,500,000 


Silrer. 


$7,500,000 
845.000 

16,500,000 
175,000 


2,000,000 


41,870,000 

6,750,000 

1,800,000 

25,000 

85,000 


6,800,000 


46,800,000 


Total. 


$150,000 

8,565.000 

17.645,000 

19, 860, 000 

3,475,000 

250,000 

8,500,000 


6,920,000 

8,750,000 

1,950,000 

215,000 

865,000 

25,000 


6,990,000 

15,000 

120,000 

5,000 


79,300,000 


Alaska 

Arizona 

California 

Colorado 

Dakota 

Georgia... 

Idaho 

Montana 

Nevada 

New  Mexico... 
North  Carolina 

Oregon 

Sonui  Carolina. 

Utah 

Virginia 

Washington  . . . 

Wyoming 

Other 


Total 


1883. 


$300,000 

950,000 

14, 120, 000 

4,100,000 

3,200,000 

199,000 

1, 400, 000 

1,800,000 

2, 520, 000 

280,000 

167,000 

660.000 

56,500 

140,000 

6,000 

80,000 

4,000 

17,500 


30,000,000 


$5,200,000 

1,460,000 

17,370,000 

150,000 

1,000 

2, 100, 000 

6,000,000 

5,430,000 

2,845,000 

8,000 

20,000 

500 

5,620,000 


500 


46,200,000 


$300,000 

6,150,000 

15,580,000 

21,470,000 

3,350,000 

200,000 

8,500,000 

7,800,000 

7,950,000 

3, 125, 000 

170,000 

680,000 

57,000 

5,760,000 

6,000 

80,500 

4,000 

17,600 


76,200,000 


1884. 


$200,000 

930,000 

18,600,000 

4,250,000 

8,800,000 

137,000 

1,250,000 

2,170,000 

8,500,000 

300,000 

157,000 

660,000 

57,000 

120,000 

2.000 

85.000 

6,000 

76,000 


80,800,000 


$4,500,000 

3,000,000 

16,000,000 

150,000 


2.720,000 

7,000.000 

5,600,000 

8,000,000 

3,500 

20,000 

500 

6,800,000 


1,000 


5.000 


48,800,000 


$200,000 

6,430,000 

16,600,000 

20,250,000 

8,450,000 

187,000 

8,970,000 

9,170,000 

9,100.000 

8,800.000 

160,600 

680,000 

57,500 

6,920,000 

2,000 

86,000 

6,000 

81,000 


79,600,000 


Alaska 

Arizona 

Califomla 

Colorado 

Dakota 

C^eorgla 

Idaho 

Montana 

Nevada 

New  Mexloo... 
North  Carolina 

Oregon ..■ 

South  Carolina. 
Utah. 


Washington 

Texas,  AUbsma,  Ten- 
nessee, Virginia, 
Vermont,  Michigan, 
and  Wyoming 


Total 


1885. 


$300,000 

880,000 

12, 700, 000 

4,200,000 

3,200,000 

136,000 

1,800,000 

3,300,000 

3, 100, 000 

800,000 

152,000 

800,000 

43,000 

180,000 

120,000 


90,000 


$2,000 

3,800,000 

3,500,000 

15,800,000 

100,000 


3,500,000 

10, 060, 000 

6.000,000 

8,000,000 

3,000 

10,000 


6.750,000 
70,000 


5,000 


81,801,000 


51,600,000 


$302,000 

4,180,000 

15,200,000 

20,000,000 

3, 300, 000 

136, 000 

5, 300. 000 

13, 360, 000 

9,100,000 

8,800,000 

155.000 

810,000 

43,000 

6, 930, 000 

190,000 


95,000 


83,401,000 


1886. 


$446,000 

1, 110. 000 

14, 725, 000 

4,450.000 

2, 700, 000 

152,500 

1,800,000 

4,425,000 

3,090,000 

400,000 

175,000 

990,000 

87,500 

216,000 

147,000 


5.000 


34,869,000 


$2,000 

8,400,000 

1,400,000 

16,000,000 

425,000 

1,000 

3,600,000 

12,400,000 

5,000,000 

2,800,000 

3,000 

5,000 

500 

6,500,000 

80,000 


205,000 


51, 821. 600 


$448,000 

4,510,000 

16, 125, 000 

20,450,000 

8, 125, 000 

158,500 

5, 400, 000 

16, 825, 000 

8.000,000 

2,700,000 

178.000 

995,000 

88,000 

6,716,000 

227,000 


210,000 


86, 190, 500 
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Approximate  dUtribuHon  in  round  numbfr$,  bjf  States  and  Territoriett  of  the  estimated 
total  product  of  precious  metals  in  the  United  StateSf  etc,-— Contmued, 


I 


StatM  and  Territories. 


▲iMka 

Arixona 

CaliliDiniia 

Colorado 

Dakota 

Qoorcia*  •••••• . 

Idaho 

ICichigan 

Montana 

irerada 

yew  Mexico . . . 
liorth  Carolina. 
Orecon  ........ 

Sontb  Carolina 

Utah 

Waahington ... 


AlahamiL  Tenneaaee, 
Virginia,  Yennont, 
Michigan,  and  Wyo- 

wttttiy     


Total 


1887. 


Gold. 


#675,000 

830,000 

18,400,000 

4.000,000 

2,400,000 

110,000 

1,000,000 

35,000 

5.230,000 

2,600,000 

500,000 

225,000 

900,000 

50,000 

220,000 

150,000 


22,000 


83,147,000 


Silver. 


$800 

8,800,000 

1,600,000 

15,000.000 

40,000 

500 

8,000,000 

26,000 

15, 500, 000 

4,900,000 

2,300,000 

5,000 

10,000 

500 

7,000,000 

100,000 

250,000 


1,000 


53,488,800 


Total. 


1675,800 

4,630,000 

14,900,000 

19,000,000 

2,440,000 

110,500 

4,900,000 

61,000 

20,730,000 

7,400,000 

2,800,000 

230,000 

910,000 

50,500 

7,220,000 

250,000 

250,000 


23,000 


1888. 


Gold. 


86,580,800 


.   $850,000 

871,500 

12,750,000 

8,758,000 

2,600,000 

104,000 

2,400,000 

42,000 

4,200,000 

8, 525, 000 

602,000 

186*060 

825,000 

89,000 

290,000 

145,000 


80,000 


88,167,500 


Silver. 


$8,000 

8.000,000 

1,400.000 

19,000,000 

100,000 

500 

8,000,000 

84,000 

17,000,000 

7,000,000 

1,200,000 

8,500 

15,000 

200 

7,000,000 

100,000 

300,000 


500 


Total. 


69,806,700 


$853,000 

3,871,500 

14,150,000 

22,758,000 

2,700,000 

104  500 

6,400,000 

126,000 

21,200,000 

10,625,000 

1,802,000 

189,600 

840,000 

89,200 

7,290,000 

245,000 

800,000 


80,600 


92,874,200 


▲xisona 

California 

Cokmdo 

Dakota 

GeoTfia 

Idaho 

Miehigan 

Mcmtann. 

Korada 

Few  Mexico 

Korth  Carolina 

Qrefon 

Sooth  Oarolin*. 

Utah 

Washington 

Texas 

Alahsma.  Tennessee, 
Virginia,  Vermont, 
and  Wyoming 


1889. 


Total. 


$900,000 

900,000 

13,000,000 

4,000,000 

2,900,000 

107,000 

2,000,000 

10,000 

8,500,0G0 

8,000,000 

1,000,000 

145,000 

1,200,000 

45,000 

500,000 

175,000 


25,000 


82,967,000 


$10,843 

1,089,893 

1,034,343 

20,686,868 

64,646 

465 

4,895,959 

77,576 

19,893.939 

6,206,060 

1,461,010 

3,878 

88,787 

232 

9,050,505 

103,434 

800,000 


1, 


64,768,780 


$910,843 

2,839,393 

14,034,343 

24,186,868 

2,964,646 

107,465 

6,395,959 

147,575 

22.893,939 

9.206,060 

2, 461, 010 

148,878 

1, 238, 787 

45,232 

9,550,505 

278,484 

800,000 


26,293 


97,786,780 


1890. 


$762,600 

1,000,000 

12,500,000 

4,150,000 

8,200,000 

100,000 

1,850,000 

90,000 

8,890,000 

2,800,000 

850,000 

118,600 

1,100,000 

100,000 

680,000 

204,000 


40,000 


82,846,000 


$9,697 

1,292,929 

1,168,636 

24.807,070 

129,292 

617 

4,788,838 

71,  111 

90,363,636 

6,758,585 

1,680,808 

1,757 

96,969 

517 

10,848,484 

90,505 

887,878 


2,686 


70,485,714 


$772,197 

2,292,929 

13, 663, 636 

28,457.070 

3, 329, 292 

100, 517 

6,638,838 

161,  lU 

23,668,636 

8,558,636 

2,630,808 

126,251 

1,196,969 

100,617 

U,  028, 484 

294,605 

387,878 


42,586 


103,880,714 


States  and  Territories. 


Alaska 

Arixona 

California 

Colorado 

South  Dakota . . 

Georgia 

Idaho.  

Michigan 

Montana , 

Xerada 

New  Mezieo . . . 
Forth  Carolioa. 
Oregon ......... 

South  Carolina. 

Utah 

Washington.... 
Ti 


189L 


Gold. 


Alahama,  Tennessee,  Virginia,  Vermont,  and  Wy- 
oming  


Total. 


$900,000 

975,000 

12,600,000 

4,600,000 

8,560,000 

80,000 

1,680,000 

75,000 

2,890,000 

2, 050, 000 

905,000 

96,000 

1,640,000 

125,000 

650,000 

835,000 


Silver. 


25,000 


33,176,000 


$10,848 

1,913,635 

909,097 

27,358,384 

129,293 

517 

5,216,970 

94,384 

21, 189, 394 

4,551,111 

l,n3.131 

6,466 

297,374 

646 

11,313,131 

213,334 

484,848 

4,006 


75, 416, 565 


Total. 


$910,848 

2,888,536 

13, 569, 697 

81,968,384 

8, 679, 288 

80,517 

6,896,970 

169.384 

24,029,394 

6, 601,  111 

2, 618, 131 

101,465 

1,937,374 

125,646 

11,963.131 

548,384 

484,848 

29.008 


106,591,665 


\ 
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Bank  of  ike  StatM  and  Territoriea  in  iheprodueUon  of  gold  andiilver* 

1886. 


Bulk. 

Gold. 

Bank. 

Silyer. 

Total. 

1 

CalifomlA. 

1 

Colorado. 

1 

Colorado. 

2 

Colorado. 

2 

Montana. 

2 

Montana. 

8 

Montana. 

3 

Utah. 

3 

tlalifomia. 

4 

Nevada. 

4 

Nevada. 

4 

Nevada. 

5 

Dakota. 

5 

Idaho. 

5 

Utah. 

6 

Idaho. 

6 

Arlaona. 

6 

Idaho. 

7 

Arizona. 

7 

New  Mexico. 

7 

Ariaona. 

8 

Oregon. 

8 

California. 

8 

Dakota. 

9 

Alaska. 

0 

Dakota. 

9 

New  Mezioo. 

10 

New  Mezioo. 

10 

••Other." 

10 

Oregon. 

11 

Utah. 

11 

Washington. 

11 

Alaska. 

12 
13 

North  Carolina. 

Georgia. 

Washington. 

12 
18 

Oregon. 
North  Carolina. 

12 
13 

Washington. 
•♦Other.^' 

14 

14 

Alaska. 

14 

North  Carolina. 

15 

Soath  Carolina. 

15 

Georgia. 
South  CaroUnik 

15 

Georgia. 
South  Carolina. 

18 

"Other." 

16 

le 

1887. 


1 

California. 

.   1 

Montana. 

1 

Montana. 

2 

Montana. 

2 

Colorado. 

2 

Colorado. 

3 

Colorado. 

3 

Utah. 

3 

California. 

4 

Nevada. 

4 

Nevada. 

4 

Nevada. 

6 

Dakota. 

5 

Arizona. 

5 

Utah. 

6 

Idaho. 

6 

Idaho. 

6 

Idaho. 

7 

Oregon. 

7 

New  Mezioo. 

7 

Ariaona. 

8 

Ariaona. 

8 

California. 

8 

New  Mezioo. 

0 

AlMka. 

0 

Tezas. 

0 

Dakota. 

10 

New  Mezioo. 

10 

Washington. 
"Other.^ 

10 

Oregon. 

U 

North  Carolina. 

11 

11 

Alaska. 

12 

Utah. 

12 

Dakota. 

12 

Washington. 

13 

Washington. 

13 

Michigan. 

18 

Texas. 

14 

Georgia. 
South  Carolina. 

14 

Oregon. 
Norih  Carolina. 

14 

North  Carolina. 

15 

15 

15 

Georgia. 

16 

Michigan. 

16 

Georgia. 
South  Carolina. 

16 

"Other." 

17 

••Other." 

17 

17 

South  Carolina. 

18 

'Alaska. 

18 

Michigan. 

1888. 


1 

California. 

1 

Colorado. 

1 

Colorado. 

2 

Montana. 

2 

Montana. 

2 

Montana. 

3 

Colorado. 

8 

5Nevada. 

8 

California. 

4 

Nevada. 

?Utah. 

4 

Nevada. 

6 

Dakota. 

4 

s  Ariaona. 

6 

Utah. 

6 

Idaho. 

(Idaho. 

6 

Idaho. 

7 

Arizona. 

5 

California. 

7 

Arizona. 

8 

6 

New  Mezioo. 

8 

Dakota. 

9 

Oregon. 

7 

Tezas. 

0 

NewMezioa 

10 

New  Mezico. 

8 

5Dakota. 
^Washington. 

10 

Alaska. 

11 

Utah. 

11 

Oregon. 

12 

Washington. 
North  Carolina. 

0 

Michigan. 

12 

Tezas. 

13 

10 

Oregon. 
North  Carolina. 

13 

Washington. 
North  Carolina. 

14 

Georgia. 
Michigan. 

11 

14 

15 

12 

Alaska. 

15 

Michigan. 
Georgia. 
South  Carolina. 

16 

South  Carolina. 

13 

(Georgia. 
{'•Other." 

16 

17 

••Other." 

17 

14 

South  Carolina. 

18 

••Other." 
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Bank  tftke  SiaUi  and  Terriioriea  in  ike  production  of  gold  and  fiZver— > 

Continued. 

1889. 


Bank. 

Gold. 

Rank. 

bllver. 

Bank. 

Total. 

1 

California. 

1 

Colorado. 

1 

Colorado. 

2 

^Colorado. 
('Montana. 

2 

Montana. 

2 

Montana. 

8 

Utah. 

8 

California. 

8 

Nevada. 

4 

Nevada. 

4 

Utah. 

4 

Dakota. 

5 

Idaho. 

5 

Nevada. 

6 

Idaho. 

6 

Arizona. 

8 

Idaho. 

8 

Oregon. 

7 

New  Mexico. 

7 

Dakota. 

7 

New  Mexico. 

8 

California. 

8 

Arisona. 

8 

(Alaska. 

9 

Texas. 

9 

New  Mexico. 

Arizona. 

10 

Washington. 

10 

Oregon. 

9 

Utah. 

U 

Michigan. 

11 

Alaska. 

10 

Washington. 

12 

Dakota. 

12 

Texas.' 

11 

North  Carolina. 

18 

Oregon. 

18 

Washington. 

12 

Oeorgla. 

Michigan. 

SonthCaiolina. 

14 

Alaska. 

14 

North  Carolina. 

13 

15 

North  Carolina. 

15 

Michigan. 
Georgia. 
South  Carolina. 

U 

16 

••Other." 

16 

15 

••Other." 

17 

C^eorgla. 
South  Carolina. 

17 

18 

18 

••Other." 

1890. 


1 

Califomla. 

1 

Colorado. 

1 

Colorado. 

2 

Colorado. 

2 

Montana. 

2 

Montana. 

8 

Montana. 

8 

Utah. 

8 

Callfomia. 

4 

Dakota. 

4 

Nevada. 

4 

Utah. 

5 

Nevada. 

5 

Idaho. 

5 

Nevada. 

8 

Idaho. 

6 

New  Mexico. 

6 

Idaho. 

7 

Oregon. 

7 

Arizona. 

7 

Dakota. 

8 

Ariiona. 

8 

Callfomia. 

8 

New  Mexico. 

9 

New  Mexico. 

0 

Texas. 

0 

Arizona. 

10 

Alaaka. 

10 

Dakota. 

10 

Oregon. 

U 

Utah. 

11 

Oregon. 

11 

Alaska. 

12 

Washington. 

12 

Washington. 

12 

Texas. 

13 

North  Carolina. 

18 

Michigan. 

18 

Washington. 

14 

(South  Carolina. 
^Georgla^ 
Michigan. 

14 

Alaska. 

14 

Michigan. 

16 

North  Carolina. 

15 

North  Carolina. 

15 

16 

••Other." 

16 

5Georgia. 
iSouth  Carolina. 

16 

••Other." 

17 

\  Georgia. 

)  South  Carolina. 

17 

"Other." 

1891. 


1 

California. 

1 

Colorado. 

1 

Colorado. 

2 

Colorado. 

2 

Montana. 

2 

Montana. 

8 

South  Dakota. 

8 

Utah. 

8 

Califomla. 

4 

Montana. 

4 

Idaho. 

4 

Utah. 

5 

Nevada. 

5 

Nevada. 

6 

Idaho. 

6 

Idaho. 

6 

Arizona. 

6 

Nevada. 

7 

Oregon. 

7 

New  Mexico. 

7 

South  Dakota. 

8 

Arizona. 

8 

Califomla. 

8 

Arizona. 

B 

New  Mexico. 

0 

Texas. 

9 

New  Mexico. 

10 

ALftska. 

10 

Oregon. 

10 

Oregon. 

11 

Utah. 

11 

Washington. 

11 

Alaska. 

12 

Washington. 
South  Carolina. 

12 

South  Dakota. 

12 

Washington. 

13 

13 

Michigan. 

18 

Texas. 

14 

North  Carolina. 

14 

Alaska. 

14 

Michigan. 
South  Carolina. 

15 

Goorgia. 

15 

North  Carolina. 

16 

16 

16 

"Other." 

16 

North  Carolina. 

17     ••Other." 

17 

South  Carolinik 

17 

Georgia. 

18 

Georgia. 

18 

••Other." 
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During  1891  the  only  surprise  in  gold  and  silver  mining  was  the 
great  development  at  Greede,  Colorado.  With  this  exception  no  espe- 
cially imx>ortant  mining  districts  were  develoi>ed. 

A  matter  of  great  significance  to  the  mining  industry  of  Galifomia 
is  the  endeavor  which  is  still  continued  to  reestablish  hydraulic  mining. 
This  took  the  form  of  a  convention,  which  petitioned  Congress  to 
authorize  the  construction  of  restraining  dams  in  the  manner  recom- 
mended by  the  United  States  Engineer  Oorps,  to  place  the  construction 
of  these  dams  under  the  Engineer  Corps  of  the  United  States  Army, 
and  to  promote  hydraulic  mining  under  the  conditions  that  the  debris 
should  be  restrained  in  such  dams.  A  bill  to  this  effect  has  passed  the 
House  of  Bepresentatives. 


COPPER. 

Bt  C.  Eibchhoff. 

The  largest  copper  production  in  the  history  of  the  country  and  an 
export  movement  of  unexampled  magnitude  were  the  special  features  of 
the  year  1891.  The  extensions  and  betterments  made  by  some  of  the 
leading  producers  in  the  United  States  in  1890  bore  fruit  in  1891,  the 
increase  in  the  output  being  solely  due  to  that  cause.  I^o  new  mines 
of  any  consequence  entered  the  lists  or  materially  swelled  the  totals, 
and  so  far  as  present  indications  go,  there  are  no  prospects  that  any 
sensational  discoveries  will  disturb  the  copper  trade.  The  latter  must 
therefore  deal  almost  entirely  with  the  existing  mines,  which  are  con- 
trolled by  a  relatively  small  group  of  interests.  The  capacity  of  nearly 
every  individual  mine,  its  limitations,  and  its  advantages  are  so  well 
known  that  its  influence  upon  the  markets  can  be  pretty  accurately 
gauged.  It  is  a  matter  which  is  beginning  to  occasion  some  comment, 
and  is  exercising  a  distinct  influence  upon  the  attitude  of  producers, 
that  every  year,  at  the  present  enormous  rate  of  production,  is  making 
inroads  ux)on  the  reserves  of  our  copper  mines.  It  is  a  grave  question 
whether  the  influence  of  the  introduction  of  improved  appliances  and 
methods  upon  the  lowering  of  costs  of  production  is  not  more  than 
counterbalanced  by  the  increasing  outlays  created  by  the  growing  depth 
of  the  mines,  and  the  impoverishment  of  some  of  them  in  lower  levels. 
The  expediency  is  questioned  of  exhausting  our  reserves  largely  for 
the  benefit  of  foreign  consumers,  when  the  gratification  of  reaching  au 
enormous  output  is  purchased  at  the  sacrifice  of  fairly  remunerative 
prices.  From  that  point  of  view  the  record  of  the  year  1891  should 
prove  a  warning  example.  The  increase  in  the  production  in  the  face 
of  a  moderate  consumption  made  necessary  an  enormous  export  move- 
ment which  could  be  attained  only  by  accepting  very  low  prices.  The 
latter  put  a  heavy  pressure  on  the  weaker  mines,  and  cut  down  the 
returns  of  the  stronger  ones  very  materially. 

The  year  opened  with  the  lake  companies  holding  nominally  for  15 
cents,  having  supplied  the  requirements  of  the  leading  consumers  at 
14J  to  14f  cents.  As  a  matter  of  fact  lake  copper  for  the  moderate  cur- 
rent requirements  uncovered  was  available  at  the  lower  range  noted, 
while  casting  brands  were  purchasable  at  12  to  12^  cents.  January 
dragged  along  with  small  sales,  the  purchasers  accumulating  supplies 
until  early  in  February  export  sales  were  effected  covering  about  8,000,- 
OOO  pounds  of  lake  copper  at  13  cents  and  a  considerable  quantity  of  Mow.- 
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tana  matte  at  about  10  shillings  per  unit  at  Liverpool.  The  nominal  rate 
of  15  cents  for  the  home  market  was  maintained  until  early  in  March, 
when  it  was  lowered  to  14  cents  without  leading  to  heavy  purchases  on 
the  part  of  consumers,  who  were  complaining  of  a  slack  demand  for 
manufactured  goods.  March  developed  increasing  weakness,  the  mar- 
ket being  fed  from  outside  sources  down  to  13f  cents  for  lake.  Casting 
copper,  however,  became  stronger  on  the  announcement  of  a  Hale  of 
10,900  tons  of  Anaconda  matte  for  export,  followed  soon  after  by  the 
closing  down  of  the  mine  and  works  on  the  ostensible  ground  of  differ- 
ences with  the  railroad  over  local  rates  of  fi^eight.  In  April  tbe  price 
fluctuated  between  13J  land  13J  cents  with  only  a  modest  volume  of 
business  going.  The  end  of  May  finally  brought  an  open  reduction  in 
the  price  of  lake  copper  to  13  cents,  followed  early  in  June  by  some- 
what livelier  buying  at  that  rate.  The  lake  companies  endeavored  to 
improve  their  position  by  selling  about  20,000,000  pounds  for  exi)ort  at 
12^  cents,  but  could  not  hold  the  market,  which  fell  oflF  to  12J  cents,  and 
during  July  gradually  fell  off  to  12J  cents,  a  tendency  which  continued 
in  August  until  12  cents  was  reached  and  passed.  More  active  buying 
and  a  reduction  in  the  supply,  caused  largely  by  the  stoppage  of  the  An- 
aconda, turned  the  market  in  the  opposite  direction,  September  opening 
with  lake  at  12J  to  12f  cents,  while  casting  brands  were  held  at  11 J  to  llj 
cents.  A  firmer  tone  developed  in  the  course  of  the  month,  sales  being 
made  for  delivery  during  the  balance  of  the  year  at  12  J  cents.  October 
brought  a  disquieting  report  relating  to  the  resumption  of  work  at  the 
Anaconda,  which  eventually  proved  correct.  It  led  to  a  decline  on  both 
sides  of  the  Atlantic,  lake  copper  selling  towards  the  end  of  the  month 
from  first  hands  down  to  llJ  cents.  The  unsettled  condition  of  the 
market  continued  during  ITovember,  thejirice  settling  down  to  11  cents. 
Continued  i)ressure  to  sell  dragged  the  price  down  tolOf  cento,  until  in 
the  middle  of  December  a  leading  producer  marketed  a  few  millions  of 
pounds  of  lake  for  delivery  during  the  next  few  months  at  lOJ  cents, 
followed  toward  the  close  of  the  year  by  sales  at  lOJ  cento,  at  which 
considerable  quantities  found  takers. 

DOMESTIC  PRODUCTION. 

The  following  table,  showing  the  growth  in  the  production  of  copper 
in  the  United  States,  is  compiled,  as  far  as  the  years  previous  to  1882 
are  concerned,  from  the  best  data  available.  Since  that  year  the  sta- 
tistics are  tlw)se  collected  by  this  office,  with  the  exception  of  the  year 
1889,  when  the  figures  were  gathered  by  the  Census  Office.  It  should 
be  stated  that  the  yield  of  copper  from  imported  ores  and  of  pyrites  is 
not  here  included. 
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Production  ofeoppm'  in  the  United  States  from  1846  to  1891,  inclusive. 


Tears. 

Total 
produc- 
tion. 

Lake 
Superior. 

Calumet 

and 
HeolA. 

Percent-  | 

as:e  of 
Lake  Su- 
perior of ; 

total 
produotb 

Years. 

Total 
produc- 
tion. 

Lake 
Superior. 

Calumet 

and 
Heola* 

Percent* 
age  of 
Lake  Su- 
perior of 

total 
product. 

1845 

1846 

1847 

1W8 

1^549 

l=l"»0 

18ol 

l>s'>2 

1853 

1854 

18-w 

1-156 

1^57 

1J133 

l!iri9 

1360 

1*51 

1K»J2 

1863 

Long 

tons. 

100 

.150 

800 

600 

700 

650 

000 

1,100 

2,000 

2,250 

3,000 

4.000 

4,8U0 

5,500 

6,300 

7,200 

7,500 

9,UO0 

8,500 

8,000 

8,500 

8.900 

10,000 

11,600 

Long 

tons. 

12 

26 

213 

461 

672 

672 

779 

792 

1,297 

1,819 

2,503 

3,666 

4. 25.5 

4,088 

3,985 

5,388 

6.713 

6,065 

5,797 

5,576 

6.410 

6,138 

7,824 

9,346 

Long 
tont. 

12.0 

17.3 

71.0 

92.2 

96.0 

88.0 

86.6  , 

72.0 

64.9 

80.8 

86.4 

91.7 

88.6 

74.3 

63.3 

74.8 

89.5 

67.4 

68.2 

69.7 

75.4 

60.0 

78.2 

80.6 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1HH4 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

Long 
tons. 
12,500 
12, 600 
13,000 
12,500 
15,500 
17,500 
18,800 
19,000 
21,000 
21,500 
23,000 
27,000 
32,000 
40,467 
51, 574 
64,708 
74,052 
70, 430 
81, 017 
101. 054 
101, 239 
115,066 
126,839 

Long 

tons. 

11,886 

10,992 

11,942 

10.961 

13,433 

15,327 

16,089 

17,085 

17,422 

17,719 

19,129 

22,204 

24,363 

25,430 

26,653 

30,961 

32,209 

36,124 

83,941 

38,604 

39,364 

45,273 

50.002 

Long 

tons. 

5,497 

6,277 

7,242 

7,215 

8,414 

8,984 

9,586 

9,683 

10, 075 

11, 272 

11.728 

14,140 

14,000 

14,309 

14,788 

18,069 

21, 093 

22,553 

20,543 

22,453 

21.727 

26.727 

95.1 
87.2 
9L9 
87.7 
86.7 
87.6 
89.4 
89.9 
83.0 
82.4 
83.2 
82.2 
76.1 
62.9 
51.6 
47.8 
43.5 
5L3 
41.9 
38.2 
38.7 
38.9 
40.2 

.  1864 

\Wb 

1888 

1867 

603 
3,276 

1B68 

1 

In  detail  the  production  of  copper  territorially  distributed  has  been 
as  follows  since  1883: 

Total  oopper  produoUan  in  the  United  States,  188S  to  1891,  inclusive. 


Sources. 


Lake  Superior 

Arisona 

MoDtana 

Kev  Mexico 

Califomia 

Uuh    

Colorado 

W  J  oniing 

Kevada 

Idaho 

Miaaouri 

Maine  and  New  Hampshire. 

Yermont 

Southern  States. .  .#. 

Middle  States 

Lead-desilTerixera.  etc 


Total  domestic  copper 

From  imported  pyrites  and  ores 


Tot^  (including  copper  ttom  imported 
pyrites) 


1883. 


Pounds, 
59, 702, 404 
23,  874, 963 
24, 664, 346 

823,  511 
1, 6U0, 862 

341.885 
1, 152,  652 

9G2,  468 

288,077 


260,306 
212, 124 
400,000 
395, 175 
64,400 
782, 880 


1884. 


Pounds. 

60,853,202 

26, 734, 345 

43,093,054 

59,450 

876, 166 

265,526 

2, 013, 125 


100,000 
46,667 
230,000 
246. 018^ 
655, 405} 
817,711 
2,114 
050,870 


115. 526, 053 
1, 625, 742 


144.946,653 
2,858,754 


U7, 151, 795  !  147,805,407 


1885. 


Pottnds. 

72, 147, 889 

22, 706, 866 

67, 797, 864 

79, 8.39 

469, 028 

126,199 

1,146,460 


8,871 
40,381 


2U,602 

40,199 
190,641 
910, 144 


165, 875, 483 
5, 086, 841 


170,962,824 


1886. 


Pounds, 

80,918,400 

15.657,035 

67, 611, 621 

558,385 

430,210 

.600,000 

409,300 


60,000 


815.719 
29,811 

'i.'28i496 


157, 763, 043 
4,500,000 


162,263,048 
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Total  copper  production  in  the  United  States,  etc. — Continued. 


Souroet. 


I 


LakeSaperior 

Arizona 

Montana 

New  Mexico 

California 

Utah 

Colorado,  inclading  copper  siuelt- 

ers  (a) 

Wyoming 

Nevada 

Idaho 

Misaonri 

Maine  and  New  Hampshire 

Vermont 

Southern  States 

Middle  States 

Lead-desilverizera,  etc 


Total  domestic  copper 

From  Imported  pyrites  and  ores. . 

Total  (including  copper  from 
imported  pyrites) 


1887. 


Pound*. 

76,028,607 

17,720,462 

76,699,677 

283,664 

1, 000.  UOO 

2,600,000 

2,012,027 


I       200,000 
'"  2,"  432*  804 


181, 477, 331 
3,750,000 


185, 227, 881 


1888. 


PoundM. 

86. 47'2,  "34 

31. 797. 300 

97, 897, 968 

1, 631, 271 

1,570.021 

2, 131, 047 

1,621,100 

232,819 

50,000 

50,000 


271, 631 
18,201 


2, 618, 074 


226,361,466 
4, 909, 156 


231, 270, 622 


1889. 


Pound*. 

88, 175, 675 

31.  586. 185 

88,222,444 

3, 686, 137 

151,505 

65,467 

1, 170, 053 

100,000 

26, 420 

156,480 


72,000 
18,144 


3,346,442 


226.776,962 
6,190,262 


231,966,214 


1890. 


Pound*. 

101, 410, 277 

34, 796, 689 

112,980,896 

850,034 

23,347 

1,006,636 

3, 685, 681 


87,243 


378,840 
4,643,480 


259,763,092 
6,017,041 


266,780,133 


1891. 


Pound*. 

114, 222, 709 
89, 873, 279 

U2, 063, 320 
1,233,197 
a.  397, 405 
1,562,096 

6,336,878 


U6,825 


296,463 
4,989,590 


284, 119, 764 
11, 600. 312 


295, 810. 076 


a  Copper  smelters  in  Colorado,  porohaslne  argentiferoas  copper  ores  and  mattes  In  the  open  market, 
BonrcoH  not  known.  The  quantity  of  Monuma  matte  which  goes  to  one  of  these  works  has  been  de- 
ducted. 

The  available  supply  of  copper  for  the  domestic  markets  may  be 
computed  as  follows: 

Supply  of  copper,  1891, 

Pounds. 

Prodnction  of  domestic  copper 284^119,764 

Imported  ores  and  pyrites 11,690,312 

Imports  of  pigs,  bars,  ingots,  and  old  copper 3,154.557 

Total 298,964,633 

Exports: 

Ingots  and  bars 69,279,024 

Estimated  fine  copper  contents  of  matte 50,000,000 

Reexports  copper  in  foreign  ore 2,082,708 

Beexports  foreign  pig,  bars,  and  old  copper 534, 949 

Total 121,896,681 

Available  supply 177,067,952 

The  home  consumption  would  be  arrived  at  by  adding  to  this  figure 
that  quantity  of  copper  which  would  represent  the  reduction  of  stocks 
during  the  year.  Unfortunately  the  Calumet  and  Hecla  and  the 
Qttincy  mining  companies  decline  to  furnish  the  data.  Reports  of 
stocks  of  copper  from  the  producers  and  the  majority  of  smelters,  with 
the  exception  of  the  mining  companies  named,  show  a  decline  from 
60,840,870  pounds  on  the  1st  of  January,  1891,  to  54,888,536  pounds  on 
the  1st  of  January,  1892.  All  the  lake  companies,  with  the  exception 
of  the  two  named,  report  10,161,528  pounds  on  the  former,  and  16,154,170 
pounds  on  the  latter  date,  while  Montana  producers  reduced  their  stock 
from  33,616,987  pounds  to  17,827,866  pounds.  An  estimate  places  the 
stock  of  the  concerns  missing  at  18,000,000  to  20,000,000  pounds  in  ad- 
dition to  which  there  were  being  carried  by  foreign  owners  about 
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7,000,000  pounds,  thus  making  the  total  stocks  on  January  1, 1892, 
about  80,000,000  to  82,000,000  pounds  fine.  The  consumption  of  copper 
in  the  United  States  was  probably  somewhere  between  185,000,000  and 
190,000,000  pounds  fine. 

The  following  is,  in  detail,  the  ontput  of  the  Lake  Superior  mines^  as 
rei)orted  by  the  companies  from  1884  to  1890: 


Frodueiion  of  Lake  Superior  copper  mines 

,  1884  to  1890, 

Mines. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1880. 

Calumet  and  Heola. 

Qnincy 

0$C€ota  ............ 

Pmmds. 

40. 473,  ;y85 

5,  650. 436 

4, 247.  680 

3,  748,  652 

1. 928, 174 

3, 163,  585 

227,834 

1,446.747 

255.860 

l,i98.691 

481.396 

89M68 

631,004 

562,6:36 

1.927,660 

74,  030 

139, 407 

28,225 

751,763 

23,867 

16.074 

87,368 

1,144 

180,851 

9,828 

4.833 

1.225,961 

Pounds. 
47, 247, 990 
5,848.530 
1,945,208 
4, 007. 105 
2, 170, 476 
3, 582. 633 

Pounds. 
50, 518. 222 
5,  888, 517 
8, 560. 786 
4,  264, 297 
1,  725, 483 
3, 503, 670 

Pounds. 
46. 016, 123 
5, 603, 691 
3, 674,  972 
3, 915, 838 
885,010 
8,641,865 

Pounds. 

50.295.720 
6, 367, 809 
4, 134,  320 
8, 655, 751 
314. 198 
3,974,972 

Pounds. 
48,668,296 
6,405,686 
4,534,127 
4,346,062 
1, 762. 816 
3,698,837 

Pounds. 

59, 868, 106 
8,064,253 
5, 294, 792 
5, 638, 112 
1.407,828 
3, 619, 972 

Franklin  ..r^ 

AUouez  

Atlantic 

Pewj&bic ............ 

Central 

2,157,408 

3,612,886 

2,199,133 

1,817,023 

1,270,692 

1,418,891 

Grand  Portage 

Conzlomeiate 

Maaa 

863.500 

1, 150, 538 

344,355 

203,037 

2, 271. 163 

63,390 

247, 179 
1, 378, 679 
1, 101, 804 

150, 000 
1, 992, 695 

158,272 

58.349 
1,440,000 

62,187 
1,830,000 

Copper  Falls 

719, 150 
11,000 

1,199,950 

Hsncock  ........... 

Huron.............. 

1,881.760 
84,902 

2,870,857 
50,924 

2, 2i9, 473        i-  736. 77?"  1 

Kidce 

28,000 

21,569 

St    OiAlT    .---T---T-- 

Cliff 

22,342 
3,125 

Wolrerlne  -- 

328.610 
28.484 

2.300 

Xonesnch  .......... 

IuXe  Rorale 

>'ati<Hial 

162,252 
12,608 
27,433 

184,706 

25,187 

454.134 

123,879 

Minnesota 

Belt 

7.300 

Sheldon  and  Colum- 
bia  

AdTentore 

4,000 

1,000 

692 

736,507 
10,605,451 

15,485 

1,108,660 

10, 106, 741 

T^tn^r^r.lc ,  -  ^  ^  - 

181,669 
12,000 

8, 646, 517 

7,396,529 

11,411,325 

Ckrlma 

i.ioe 

^eanarj^ 

21,237 

829,185 

1,918,849 
21,580 

1,588,626 

Evergreen  Bluff. . . . 
Ash  Bed 

954 
1,517 

21,696 

1,500 

1,000 

Sundry  companies— 
trihaters 

34,000 

50,000 

50,000 

50,000 

6,224 

Total 

69.353.202 

72, 147, 889 

80.918.460   76.028.607 

86,472,034 

88,176,675 

101,410,277 

The  permission  to  publish  the  report  of  the  Calumet  and  Hecla  Oom- 
pany  for  the  year  1891  has  not  been  given.  The  following  table  there- 
fore records  only  the  output  of  the  other  leading  producers  in  that  dis- 
trict: 

Production  of  Lake  Superior  copper  mines  in  1891. 

Pounds. 

Tamftrack 16,161,312 

Qnincy 10,542,519 

OsceolA i. 6,543,358 

Pranklin 4,319,840 

Atlantic 3,^53,671 

KeaTBarge 1,727,390 

Peninanlor 1,599,670 

Copper  FaUs 1,427,000 

Baton 1,257,059 

Alloncz 1,241,423 

Central 1,237,500 

Centennial :.  531, 9SS 

WolTerine ^^\,V^a 
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The  following  table  exhibits  the  highest  and  lowest  prices  of  lake 
copx>er,  monthly,  from  1860  to  1891,  both  inclusive. 

Higkeai  and  Unoeii  price$  of  Lake  Superior  ingot  oopper,  fry  monthif  from  1860  to  1891. 

[Cents  per  pound.] 
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The  prices  realized  for  copper  in  matte  are  well  indicated  in  the  fol- 
lowing table  compiled  from  the  annual  reports  of  the  Boston  and  Mon- 
tana Company.  The  figures  for  the  Tamarack  are  added  for  compari- 
son, since  they  cover  the  same  fiscal  years  and  since  the  two  mines 
are  nnder  the  same  management. 

Fricea  for  Boston  and  Montana  copper  in  matte  compared  with  lake  ingot. 


Flaoal  yean  ending  June  30» 


l887-'88 

1H89~'90 
li»>-'91 
1801-'92 


Boston  and  Montana 
copper  in  matte. 


Salee. 


Pounds. 
8, 815. 067 
24,204,844 
26,003,604 
26,693,842 
24,488,218 


Prioe. 


Cents. 
11.52 
11.60 
U.54 
11.00 
S.23 


Tamarack  lake  in- 
got. 


Sales. 


Pounds. 
10, 389, 867 
U,  036, 469 
8, 928, 249 
14,070,957 
16,805,360 


Price. 


Cents. 
13.95 
12.90 
11.99 
14.01 
U.35 


The  differences  are  striking  in  some  years,  and  are  partly  explained 
by  the  fact  that  one  of  the  companies  was  for  a  time  delivering  on  old 
syndicate  c<mtracts.  Still,  a  difference  of  2  cents  per  pound  between 
lake  copper  and  copper  in  matte  may  be  regarded  as  normal. 

Pi-ices  realized  for  lake  copper  in  1888,  1889, 1890,  and  1891, 


Mines. 

1888. 

1889. 

1880. 

1891. 

Sales. 

Aver- 
age 
price. 

Sales. 

Aver- 
age 

pnce. 

Sales. 

Aver- 
age 
price. 

Sales. 

Aver- 
age 
price. 

AUoaes. ......... 

Pounds. 

314, 198 
3, 655, 751 
3, 974. 972 
1,817.023 
2. 414. 169 
4, 134. 320 
6,367,809 

829.185 
11, 036, 469 

Cents. 
18.71 
15.07 
14.78 
14.80 
14.92 
15.03 
15.93 
16.60 
12.90 

Pounds. 

1,762,816 

1, 300, 667 

3,698.837 

1,270,592 

1,900,081 

4.534,127 

6,405,686 

1,918,840 

8, 928, 249 

Cents. 
12.08 
12.05 
12.09 
12.57 
12.83 
11.04 
11.06 
12.58 
11.00 

Pounds. 
1,407.828 
2,520,542 
2,821,616 
1,413,301 
1, 375, 000 
5,204,792 
8,064,253 
1,508,525 
14, 076, 067 

Cents. 
14.73 
14.80 
15.21 
14.04 
14.86 
15.51 
15.36 
15.08 
14.01 

Pounds. 
1, 241, 423 
1, 862, 081 
3, 180, 135 
1, 313, 107 

Cents. 
12.06 
12. 61 
12.86 
12.02 

Fnmklin 

Atlantic 

Central 

■  Hnrun ........ 

1  Oeoeola 

i  Qninov 

6, 543, 358 
10, 542,  519 

1, 727, 390 
16,805,360 

12. 51 
12.84 
12.38 
11.35 

1    m'..*»^j    -....«•... 

Keamarge 

Tamarack  (a) 

a  Fiscal  years  ending  June  30, 1880, 1800, 1801,  and  1802. 

The  figures  furnish  the  means  for  estimating  fairly  well  the  average 
prices  obtained  for  the  different  years.  They  do  not,  however,  cover 
the  sales  of  the  largest  producer,  but  it  may  be  stated  that  the  average 
prices  realized  were  12  cents  in  1889, 15  cents  in  1890,  and  12.50  in  1891. 

As  covering  the  longest  period,  the  report  of  the  yearly  sales  of  the 
Osceola  are  the  most  interesting  in  showing  the  fluctuations  in  the 
price  of  lake  copper.  Since  1874  the  sales  of  this  company  have  been 
as  follows: 

Sales  of  copper  and  average  prices  by  the  Osceola  Mining  Company,  1874  to  1891, 


Years. 

Sales. 

Average 
price. 

CU.  per  lb. 
23.37 
22.77 
20.57 
18.19 
16.53 
17.79 
19.15 
17.77 
17.70 

Years. 

Sales. 

Average 
price. 

1874 

Pounds. 

936.002 
1, 330, 313 
1, 693, 737 
2, 774,  777 
2.  705, 998 
3, 197, 387 
8, 381, 061 
4, 176, 976 
4,179,782 

1S83 

Pounds. 
4, 256, 409 
4,  247,  630 
1,  639. 169 
3, 56(1,  786 

3,  58.'},  723 

4,i:h,320 

4,  .W4.  127 
5, 294, 792 
6,543,358 

CU.  per  lb. 
14.96 
12.82 
10.75 
10.51 
11.86 
15.03 
11.94 
15.51 
12.61 

1875 

1884 

1876 

1K77 

1885  

1886 

1878 

1887 

1879 

1888 

1880 

1889 

1881 

1800 

1882 

1891 
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Tamarack, — During  its  fiscal  year  ending  Jane  30, 1892,  the  jiroduct 
of  the  Tamarack  attained  a  total  of  22,275,557  pounds  of  mineral, 
which  at  75.44  per  cent,  gave  16,805,360  pounds  of  refined  copper,  from 
which  has  been  realized  the  sum  of  $1,906,798.40.  Adding  interest, 
the  receipts  were  $1,920,694.32,  from  which  were  paid  out  $851,311.46  for 
running  expenses  at  the  mine  and  $263,117.78  for  smelting,  transpor- 
tation, and  all  other  costs  of  handling,  leaving  a  mining  profit  of 
§806,265.08,  out  of  which  dividends  aggregating  $800,000  were  paid. 
The  338,700  tons  of  rock  stamped  yielded  an  average  of  49.62  pounds 
of  copper  per  ton,  at  a  cost  at  the  mine  per  pound  of  refined  copper  of 
5.07  cents.  The  cost  of  smelting,  freight,  and  all  other  expenses  was 
1.56  cents,  and  the  cost  for  construction  1.01  cent  per  pound,  making 
the  total  7.64  cents  per  pound  laid  down  in  Eastern  markets, 'sold 
against  9.11  cents,  including  2.42  cents  for  construction,  in  the  previous 
fiscal  year.  The  construction  cost  includes  the  sinking  of  two  shafts, 
about  1,000  feet  each,  in  section  11,  which  will  tap  the  lode  at  much 
greater  depth  than  any  yet  arrived  at  in  the  Lake  Superior  district. 
Prospecting  has  been  done  in  the  Tamarack  ground,  at  great  depth  on 
the  Osceola  conglomerate.  Besides  crushing  Tamarack  rock,  the 
stamp  mill  treated  74,648  tons  of  Kearsarge  stuff,  the  average  cost 
being  33  cents  per  ton. 

Quincy. — The  effect  upon  the  output  of  the  Quincy  mine  through  the 
increased  equipment  provided  is  clearly  shown  in  the  following  figures 
covering  the  years  1889,  1890,  and  1891 : 

Operations  of  iht  Qtiinoy  copper  mine,  Lake  Superior, 


Rock  mined tons.. 

Rock  hoirtted do 

Rook  ataniped do.... 

Product  ofntamp  miners pounds.. 

Product  of  niasseB do.... 

Total  refined  copper do 

Earningt) 


1889. 


167,077 

123,998 

117, 875 

6, 641, 785 

1, 178, 225 

6, 405.  686 

$182, 60].  14 


1890. 


187,244 

168,017 

165, 140 

7,262,485 

2, 740, 365 

8, 064, 253 

$596,677.60 


189L 


276,336 

269,817 

263,678 

8,649,585 

4,177,490 

10, 542, 519 

$414,970.39 


During  1891,  the  gross  receipts  were  $1,357,474.80,  from  which  must 
be  deducted  the  running  expenses  at  the  mine,  $494,859.96,  the  smelting, 
transportation,  and  other  expenses,  $157,551.83,  and  a  building  and  con- 
struction account  of  $311,859.48,  a  total  of  $964,271.26,  leaving  a 
mining  profit  of  $393,703.54.  During  the  year  1891,  the  company  took 
possession  of  IS^orth  Quincy  property,  on  which  the  work  of  reconstruc- 
tion was  carried  on  during  the  greater  part  of  the  year. 

Osceola. — The  company  increased  its  facilities  during  1891  by  the  com- 
pletion of  a  new  stamp  head.  There  were  hoisted  272,781  tons  in  1891, 
against  214,467  tons  in  1890,  and  there  were  stamped  234,325  tons  of 
rock,  at  a  cost  of  36  cents  per  ton,  the  yield  being  7,120,070  pounds  of 
mineral,  to  which  must  be  added  470,833  pounds  of  barrel  copper,  carry- 
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ing  the  total  to  7,590,903  pounds,  afifording,  at  86.20  per  cent.,  6,543,358 
pounds  of  refined  copper.    The  costs  were  as  foUows: 

Coat  of  refined  copper  at  the  Oaceola  mine. 


Mining  cost  per  ton  of  stamp  rock 

Cost  of  refined  copper  at  mine 

Cost  of  smelting,  transportation,  and  handling 
Coat  for  construction 

Total  cost  per  pound , 


1890. 


^39 


8.31 
1.61 
1.42 


11.24 


189L 


$2.13 


7.  63 

1.64 

0.84 


10.11 


The  gross  receipts  were  $819,751.38,  while  the  costs  were  $661,864.92, 
including  $499,160.65  mine  expenses,  $107,477.50  for  smelting  and  trans- 
portation, and  $55,226.77  for  mine  plant,  the  latter  including  $40,089.83 
for  No.  5  stamp  head. 

FranfcZm.— During  1891  the  grade  of  the  rock  hoisted  by  the  Frank- 
lin underwent  a  reduction  in  yield,  declining  to  1.227  per  cent,  against 
1.497  per  cent,  in  1890  and  1.164  per  cent,  in  1889.  Two  fires  interfered 
with  the  production,  so  that  only  175,978  tons  of  material  was  hoisted, 
against  188,355  in  1890.  Of  this  40,400  tons,  or  23  per  cent.,  was  rejected, 
135,578  tons  going  to  the  stamp  mill.  The  cost  of  rock  hoisted  was 
11.77  in  1891  against  $1.90  in  1890  and  $1.84  in  1889.  The  low  price 
of  copi)er  during  the  year  caused  the  income  to  drop  to  $87,524.92 
a^inst  $373,612.49  in  1890. 

CentenniaL — In  July  the  Centennial,  which  adjoins  the  Calumet  and 
Ilwla,  started  a  Ball  stamp,  and  during  the  balance  of  the  year 
crashed  28,5:U  tons  of  rock,  which  produced  777,635  pounds  of  mineral, 
or  1.363  i)er  cent.,  which  yielded  531,983  pounds  of  ingot,  or  93.2  per 
cent. 

Kearsarge. — The  rock  stamped  by  the  Kearsarge  Company  under- 
went a  further  lowering  in  grade,  declining  to  1.06  per  cent,  in  1891 
against  1.32  per  cent,  in  1890  and  1.71  per  cent,  in  1889.  Still,  owing  to 
the  larger  quantity  hoistiCd  (93,332  tons  in  1891  against  74,368  tons  in 
1890)  and  stamped  (81,424  tons  in  1891  as  compared  with  60,219  tons  in 
1890),  the  product  was  increased  from  1,598,625  pounds  to  1,727,390 
pounds  of  fine  copper.  The  costs  during  recent  years  compare  as  follows : 


Cost  of  fine  copper  at  the  Kearearge  mine. 


Co«t  p«r  ponnd  at  mine 

Cost  per  pooiid,  smeltingf  ft*eight,  etc 

Total  excliuHng  oonstmction 

Cott  of  constructioD 

Total  coet,  sold 


1880. 


Cfnta. 
7.27 
1.M 


0.21 
0.31 


V.  U*t 


1800. 


Centi. 
8.64 
1.68 


10.47 
0.21 


10.68 


1801. 


Cents. 
8.84 
1.65 


10.40 
1.03 


11.52 
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Tlie  total  income  during  1891  was  $218,114.84,  while  the  costs  were 
$199,094.31,  leaving  a  mining  profit  of  $19,020.53.  The  year  closed 
with  the  stopes  averaging  with  as  mnch  ground  as  the  previous  yeai*. 

Atlantic, — ^The  Atlantic  mine  contrived  to  earn  enough  money  to  pay 
for  a  construction  account,  in  spite  of  a  further  lowering  in  the  grade  of 
rock.    The  following  table  shows  the  details  of  costs  for  a  series  of  yeais. 

Cost  of  ooppw  at  the  Atlantio  mine  per  ton  of  rock  treated. 


Items  of  ooet. 


Mining,  seleoting,  breaking,  and  all  sur- 
face expeusoft,  inclndiug  taxes 

.  Trans^ztation  to  mill 

I  Stamiiing  and  separating 

Freight,  smelting,  marketing,  and  New 
I      York  expenses 


Total  working  expenses. 
Total  expenditures 


Net  profit 

Yield  of  copper  per  cent. 


1885. 


Cents. 

78.62 

4.80 

30.36 

25.45 


139. 23 
143.60 


22.05 
0.743 


1886. 


Cent$. 

80.88 

3.48 

26.53 

24.25 


135. 14 
138.01 


15.29 
0.709 


1887. 


Cents. 

87.23 

3.80 

27.31 

23.07 


141. 41 
145.22 


30. 53 
0.712 


1888. 


Cents. 

83.73 

3.47 

26.89 

21.42 


135.51 
U2.82 


54.36 
0.667 


1889. 


Cents. 

87.87 

3.88 

27.78 

20.22 


139.  75 
153.27 


6.23 
0.663 


1890. 


1891. 


Cents.  I  Cents. 

104.14  I  95.29 

3.46       :i.8tj 

27.78  ,  25.82 

20.37  i  18.47 


155.75    143.44 
166.70    l.'>4.51 


27.71  " 
0.650, 


.16 
0.615 


The  gross  receipts  were  $461,649.91,  while  the  working  expenses  at 
the  mine  were  $426,085.46,  leaving  a  mining  profit  of  $35,664.45,  of  which 
$32,859.79  was  paid  for  construction.  The  surplus  at  the  end  of  the  year 
was  $252,834.69. 

Central, — During  1891,  explorations  on  the  Central  lode  below  the 
"  slide  "  failed  to  discover  pay  ground,  so  that  the  outlays  for  develop- 
ment area  were  a  heavy  charge.  Netuly  all  the  copper  produced  came 
from  the  portion  of  the  vein  above  the  slide.  The  gross  income  was 
$159,621.94,  while  the  working  expenses  were  $195,416.61,  thus  showing 
a  deficiency  of  $35,793.67,  and  reducing  the  surplus  to  $159,701.10. 

Allouez. — The  low  price  of  copper  and  a  further  decline  in  the  grade 
of  rock  worked  forced  a  suspension  of  work  at  the  Allouez  mine.  The 
yield  of  the  ore  fell  to  12.92  pounds  per  ton  against  14.51  pounds  in 
1890.  Including  assessments  aggregating  $77,653  the  receipts  were 
$227,309.26,  while  the  outlays  were  $226,593.96. 

Wolverine, — The  Wolverine  Copper  Mining  Company  took  possession 
of  the  old  Wolverine  mine  in  August,  1890,  opening  it  after  an  idleness 
of  nearly  six  years.  It  was  not  till  September,  1891,  that  mine  and  equip- 
ment were  again  in  a  condition  for  regular  productive  work,  which  was 
continued  until  early  in  April,  1892,  when  work  was  again  suspended. 
During  that  time  31,524  tons  of  rock  were  stamped  out  of  41,880  tons 
hoisted.  The  yield  was  low,  15.86  pounds  of  copper  per  ton  of  stamp 
rock,  the  cost  being  $1.93.  The  more  extensive  openings  required  for 
proper  development  are  being  made. 

THK  BUTTE  COPPER  VINES. 

The  history  of  the  copper  trade  of  the  world  furnishes  no  parallel  for 
the  wonderfully  rapid  rise  to  iwominence  as  a  district  which  the  past 
decade  has  witnessed  in  Butte.    With  the  exception  of  a  few  hundred 
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tboasand  x>oiind8,  the  entire  copper  product  reported  for  Montana 
annaally  by  the  United  States  Geological  Survey  has  come  from  the 
relatively  small  hDl  which  dominates  the  town  of  Butte,  to-day  the 
greatest  mining  camp  in  the  world.  How  rapid  that  development  has 
been  is  best  reflected  by  the  following  record  of  output,  the  table  giving 
tlie  entire  production  of  copper  in  the  United  States,  that  at  Montana, 
and  the  percentage  of  the  latter  and  of  the  Lake  district: 

Montana's  proportion  of  the  copper  product. 


Yean. 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1880 
1881 


United  States. 

IContana. 

Lake 
Superior. 

Pounds. 

Poundi. 

P§rMnt. 

Percent. 

80, 646, 232 

9,068.284 

115, 526, 053 

24,664,346 

21.4 

50.1 

144,946,635 

43,008,054 

28.7 

48.4 

165. 875. 483 

67, 797. 864 

40.8 

43.5 

166, 763. 043 

67, 611, 621 

36.0 

50.1 

181. 477, 331 

78,  609, 677 

43.4 

41.7 

226.  361. 466 

97, 897, 968 

43.3 

88.2 

226,055,962 

98. 222. 444 

43.5 

38.7 

259,098,082 

112, 980, 896 

43.6 

38.8 

284, 118, 764 

112, 063, 320 

38.4 

40.2 

The  past  product  of  Butte  does  not  in  any  way  represent  possible 
output,  since  accidents  have  interfered,  and  it  is  only  within  the  last 
few  years  that  the  plant  of  some  of  the  most  important  concerns  has 
come  up  to  full  capacity.  A  close  investigation  of  the  producing  ca- 
pacity of  the  Butte  mines,  concentrating  and  smelting  plants  has  led  to 
the  conclusion  that  they  can  easily  reach  175,000,000  pounds  per  annum 
and  if  pushed  to  full  capacity  can  put  on  the  markets  of  the  world  not 
less  than  200,000,000  x>ounds  of  copper.  With  the  lake  mines  on  record 
with  over  114,000,000  pounds,  Arizona  close  to  40,000,000  pounds,  Gol- 
orado  steadily  increasing,  the  United  States  can  turn  out  360,000,000 
pounds,  or  30,000,000  pounds  per  month. 

The  ore  deposits  consist  of  a  series  of  parallel  veins  in  granite,  cours- 
ing east  and  west  and  dipping  south.  The  number  of  these  veins  is 
large  and  they  are  not  confined  to  the  hill,  but  have  also  been  discov- 
ered under  the  drift  in  the  flats  upon  which  some  parts  of  the  city  are 
now  built.  The  number  of  claims  is  very  large  and  only  a  small  per- 
centage of  them  are  being  worked.  By  far  the  greater  number  of  the 
operations  are  carried  on  by  a  few  large  companies.  On  the  whole, 
the  circumstances  are  not  such  as  to  encourage  the  establishment  of  a 
large  number  of  small  mines.  The  bulk  of  the  ores  are  low  grade  and 
must  be  concentrated  before  smelting,  so  that  a  considerable  investment 
of  capital  is  called  for.  Several  of  the  smelters  do  custom  work,  but 
the  market  is  not  on  the  whole  a  favorable  one.  The  ores  are  copper 
glance,  peacock  copper,  and  pyrites,  the  gangue  being  quartz.  Zinc 
blende  and  occasionally  galena  are  associated  with  the  copper-bearing 
minerals.  Practically  all  of  the  ores  carry  moderate  quantities  of  sil- 
ver and  small  amounts  of  gold.  The  concentrating  ores  in  the  camp 
range  from  7  to  10  i)er  cent,  in  copper.    Nearly  all  of  t\^  ixmi'^^^XiG^- 
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ever,  produce  some  high-grade  ores  carrying  20  per  cent,  of  copper  and 
upward. 

The  prices  paid  for  ores  vary  considerably.  One  works  gives  from 
4^  cents  to  5^  cents  per  pound  for  the  copper,  90  per  cent,  of  the  silver 
contents,  based  on  the  New  York  market  quotation,  and  deducts  $12 
per  ton  of  crude  ore  for  treatment.  Other  works  do  not  bid  more  than 
3  J  cents  for  the  copper.  For  dry  silver  ores  the  prices  are  usually  85  to  95 
per  cent,  of  the  silver  value,  90  per  cent,  of  the  gold  if  above  $2,  with  a 
deduction  of  $16  for  working  charge  per  ton. 

Afidconda. — From  April  to  October  the  mines  and  plant  of  the  Anacon- 
da Company  were  closed  down  owing  to  a  disagreement  with  the  railroad 
which  hauls  the  ore  from  tbe  mines  at  Butte  to  the  dressing  and  smelt- 
ing works  at  Anaconda.  The  mines  have  a  record  for  months  of  about 
2,750  tons  of  ore  per  day,  and  when  in  full  operation  can  deliver  close 
upon  3,500  tons.  The  plant  at  Anaconda  consists  of  two  works,  the 
upper  and  the  lower.  The  former  has  an  equipment  of  six  Ball  stamps 
with  the  necessary  equipment  of  washing  machinery  and  a  capacity  of 
about  1,250  tons  of  rock  per  day.  Two  smelting  plants  are  a  part  of 
the  upper  works,  one  with  40  Brueckner  washing  cylinders  and  14 
matting  furnaces,  and  the  other  with  54  calciners  and  14  matting  frir 
na<;es.  The  lower  works,  built  later,  contain  8  Ball  stamps  with  the 
necessary  washing  machinery,  and  is  rated  at  a  capacity  of  2,500  tons 
of  rock  per  day.  It  is  coupled  with  a  smelting  plant  possessing  96 
Brueckner  cylinders  and  28  matting  ftirnaces.  The  converter  plant  of 
the  company  embraces  12  converters  for  Bessomerizing  matte,  with  a 
capacity  of  about  60  tons  of  blister  copper  per  day,  which  is  cast  with 
anodes  in  a  plant  of  three  reverberatories,  to  which  is  added  a  refining 
furnace  for  electrolytic  copper.  The  electrolytic  plant  consists  of  six 
elements  of  105  vats  each,  with  30  to  40  plates  weighing  150  to  180 
pounds  each.  It  has  a  capacity  of  about  20  tons  of  electrolytic  copper 
per  day.  With  only  a  part  of  the  upper  smelting  plant  in  operation 
the  Anaconda  is  known  to  have  produced  over  12,000,000  {>ounds  of 
copper  in  one  month,  while  with  the  entire  equipment  of  mines  and 
works  in  operation  it  is  rated  at  a  capacity  of  14,000,000  to  14,500,000 
pounds  per  month. 

Tlie  Boston  and  Montana. — One  of  the  oldest  concerns  in  Butte  is  the 
Boston  and  Montana  Consolidated  Copper  and  Silver  Mining  Company, 
of  which  A.  8.  Bigelow  is  president  and  Thomas  Couch  is  manager. 
The  company  is  owned  by  practically  the  same  men  who  have  made  the 
Tamarack  on  Lake  Superior  the  great  property  which  it  is,  and  have 
long  been  identified  with  the  Osceola.  The  Boston  and  Montana  Com- 
pany own  a  very  large  «,mount  of  mining  property  at  Butte,  of  which  a 
large  part  has  yet  remained  unexplored.  The  principal  ore  extra<ction 
is  from  the  Pennsylvania  and  Colusa  claims,  lying  on  the  lower  flank 
of  the  hill,  and  the  Mountain  View,  which  lies  above  the  Saint  Law- 
rence. The  former  belt  has  now  a  splendidly  equipped  shaft  in  the 
Leonard. 
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The  report  of  the  Boston  and  Montana  Gopx)er  and  Silver  Mining 
Company  possesses  special  interest  becaase  it  is  the  only  one  which 
is  published  and  from  which  data  concerning  costs  in  the  Butte  district 
can  be  gathered.    The  mining  costs  were  as  follows : 

Cost  of  mining  at  the  Boston  and  Montana  mine,  Butte  district,  Montana, 


Kines. 


H(HMe ..., 

HouBtain  and  View . . 

Pennsylvania 

East  and  West  Colnsa 

Total 


Mined. 


Tons. 

5.840 

66,000 

60,779 

60,300 


163,528 


Expenaes. 


$42, 939. 01 
223.410.71 
187,229.93 
272, 615  38 


726, 195. 08 


Coat  per 
ion. 


17.35 
3.95 
3.69 
5.42 


4,44 


There  were  delivered  to  the  concentrators  125,295  tons  of  ore,  the  cost 
of  treatment  of  which  was  $105,032.93,  thus  showing  an  average  cost 
of  84  cents  per  ton.  The  quantity  of  material  worked  in  the  smelters 
is  not  specifically  given  but  the  cost  of  smelting  was  $699,265.61.  Con- 
centratiug  and  smelting  together  cost  $804,298.54  on  151,489  tons  of 
ore  or  $5.31  per  ton,  thus  making  the  total  $9.75  per  ton  of  ore  exclusive 
of  transportation  and  other  expenses  which  are  put  down  at  $158,- 
073.45,  making  the  total  running  expenses  $1,688,567.02.  This  is 
relatively  high  because  the  ore  wa«  handled  by  teams  from  mine 
to  mill,  and  because  the  concentrating  and  smelting  plants  were  old, 
being  superceded  by  the  Great  Falls  works.  On  the  other  hand 
no  underground  development  work  was  done  during  the  year.  It 
is  understood  that  another  large  company  is  averaging  less  than  $3 
per  ton  for  mining.  The  Boston  and  Montana  Company  produced  28,- 
564,826  x)ounds  of  copper  from  151,489  tons  of  ore,  an  average  yield  of 
9.13  per  cent,  of  copi)er,  which  cost  5.91  cents  per  pound  at  the  mine,  ex- 
clusive of  construction  account,  or  6.23  cents,  including  the  latter.  The 
cost  per  i>ound  of  freight,  commissions,  weighing,  and  Boston  expense 
was  1.78  cents  making  a  total  of  8.01  cents  per  pound  for  the  copper  in 
the  matte  laid  down  in  New  York  and  sold.  The  receipts  were  9.23 
cents  on  24,489,213  pounds  of  ox)pperin  matte  and  10.62  cents  per  pound 
for  4,075,615  pounds  of  ingot  copper.  The  silver  contents  of  the  matte 
were  286,820  ounces,  of  which  112,898  ounces  was  paid  for  at  the  rate  ot 
83  cents.  Deducting  loss  at  least  250,000  ounces  would  be  paid  for  after 
the  introduction  of  the  electrolytic  plant,  thus  more  than  doubling  the 
revenue  from  this  source. 

The  total  receipts  were  $2,786,537.15  and  the  expenditures, 
•2^60,132.64,  leaving  a  mining  profit  of  $426,404.51,  out  of  which  divi- 
dends aggregating  $250,000  were  paid,  $91,100.43  was  expended  for 
mine  construction,  $6,160  for  mining  property,  $94,000  was  spent  for 
redeeming  bonds  and  $134,759.95  for  interest  on  bonded  debt  and 
premiums.  There  are  bonds  outstanding  of  $1,667,000.  The  Great 
Fills  plant  thus  &r  has  cost  $1,483,236.42,  and  $18,322.4S  \i^%  \>^^ 
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expended  for  construction  of  the  electrolytic  plant,  with  a  fund  in  reserve 
for  its  completion  of  $231,677.67.  The  total  dividends  paid  thus  far  are 
$2,075,000.  Counting  in  the  interest  account  and  the  outlays  for  the 
redemption  of  bonds,  the  cost  of  copper  in  matte  sold  with  the  old  equip- 
ment is  8.03  cents  per  pound,  not  taking  into  account  the  revenue  in  the 
sale  of  silver.  This  cost  will  undoubtedly  be  very  considerably  reduced 
when  the  Great  Falls  plant  is  in  full  and  regular  operation. 

The  lower  works  of  the  Boston  and  Montana  Company  were  pur- 
chased some  years  ago  from  W.  A.  Clark,  and  so  far  as  it  has  been  pos- 
sible without  too  great  an  outlay  they  have  been  remodeled.  The  ore 
is  hauled  by  teams  to  the  concentrator,  which  is  rated  at  200  or  220 
tons  capacity.  The  ore  is  crushed  in  a  Blake  crusher  and  two  sets  of 
14  by  22-inch  rolls  and  is  elevativl  to  two  sets  of  two  trommels.  The 
sized  stuff  is  jigged  in  16  Hartz  jigs,  while  the  slimes  are  treated  on  a 
round  table.  The  ore  is  roasted  in  one  10-ton  Brueckner  cylinder  and 
three  96-foot  O'Hara  calciners  of  25  tons  capacity,  fired  with  coal. 
Two  blast  furnaces  of  100  tons  capacity  are  used  chiefly  for  raw  ore, 
heap  roasted  ore,  raw  concentrates  and  calcines^  making  about  26  tons 
of  matte  per  day  Three  reverberatories  of  the  usual  type  produced 
about  15  tons  of  matte  per  day,  making  a  total  of  about  40  tons  daily, 
carrying  from  58  to  60  per  cent,  of  copper  and  25  to  70  ounces  of  silver, 
special  argentiferous  mattes  being  also  made  at  times. 

The  upper  works  of  the  same  company,  originally  built  for  their  pre- 
decessors, the  Montana  Copper  Company,  have  a  200-ton  concentrating 
plant.  Formerly  all  lump  ore  was  calcined  in  open  heaps,  but  popular 
indignation  at  the  smoke  nuisance  led  to  the  building  of  roasting  stalls 
which  are  connected  with  a  120-foot  stack.  These  stalls,  of  which 
there  are  128,  are  10  by  8J  by  7  feet  deep,  with  a  capacity  of  12  tons. 
The  smelting  plant  embraces  14  hand  calciners  varying  in  size,  but 
averaging  30  feet  in  length ;  two  blast  furnaces,  one  being  held  in  re- 
serve, and  six  reverberatory  matting  furnaces.  The  works  produce  35 
tons  of  68  to  60  per  cent,  matte,  and  12  to  15  tons  of  a  matte  somewhat 
lower  in  grade. 

Both  plants  are  somewhat  antiquated,  and  local  circumstances, 
notably  the  scarcity  of  J»rater,  hardly  admit  of  their  further  expansion. 
The  company  therefore  decided  to  erect  a  new  plant  at  Great  Falls. 

The  Great  Falls  Works  of  the  Boston  and  Montana  Company  pos- 
sess special  interest,  because  it  is  the  latest  plant  built;  embodies 
many  features  which  have  proved  valuable  by  experience  in  Butte; 
has  followed  new  lines  in  imx>ortant  particulars,  and  was  located  and 
designed  with  special  reference  to  the  conversion  of  copper  matte  into 
blister  by  the  Bessemer  process  and  electrolytic  separation,  with  the 
utilization  of  water  power.  The  plant  is  located  on  the  left  bank  of  the 
Missouri  River,  below  the  town  of  Great  Falls,  in  the  immediate  vicinity 
of  the  dam,  a  canal  conducting  the  water  to  the  x>ower  house,  a  sub- 
stantial twostory  building  constructed  on  the  slow-combustion  prin- 
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ciple  so  generally  adopted  in  New  England  mills.  The  lower  8tx)ry  con- 
tains two  penstocks,  with  their  wheels,  which  are  capable  of  developing 
about  2,600  horse  power. 

All  of  the  wheels  are  of  the  horizontal  Victor  type,  built  by  the  StiU- 
well  and  Bierce  Manufa-cturing  Company,  of  Dayton,  Ohio.  On  one 
j)enstock  is  located  a  pair  of  44-inch  turbines,  which  furnish  power  for 
driving  the  machinery  in  the  concentrator  and  in  the  smelter,  the 
present  plant  absorbing  about  one-half  of  the  power  thus  available,  the 
remainder  being  reserved  for  driving  the  dynamos  for  the  electrolytic 
works. 

The  rope  transmission  alluded  to  is  a  particularly  fine  piece  of  work, 
practically  designed  by  Mr.  H.  A.  Herrick,  and  built  by  E.  P.  AUis  & 
Co.,  of  Milwaukee.  With  a  very  high  speed  the  transmission  works 
very  quietly,  the  main  sheaves  being  9J  feet  in  diameter,  and  the  car- 
rier sheaves  6  feet.  Power  is  transmitted  to  the  concentrator  building, 
a  distance  of  about  1,000  feet,  and  to  the  smelter,  a  distance  of  1,700 
feet,  being  taken  off  at  right  angles  at  the  latter. 

On  the  second  penstock  are  located  one  40-inch  wheel,  a  pair  of  20- 
inch  and  a  pair  of  22^-inch  turbines.  The  first  operates  an  E.  P.  Allis 
48  by  48  inch  duplex  vertical  blowing  engine,  with  a  26-foot  fly  wheel 
arranged  for  rope  transmission.  It  is  to  famish  a  blast  of  17  pounds 
pressure  for  the  converters  in  the  smelter.  The  40-inch  wheel  can  also 
be  used  to  drive  a  Wilson  &  Snyder  9  by  24  high-pressure  duplex 
pump,  delivering  700  gallons  a  minute  at  32  revolutions  at  a  pressure 
of  125  pounds,  intensiflers,  designed  by  Henry  Aiken,  of  Pittsburg, 
being  located  in  the  smelting  works  to  handle  the  hydraulic  gear  of 
fdrnaces  and  converters.  The  same  40-inch  turbine  is  arranged  to  drive 
two  Boots  rotary  pumps,  delivering  3,600  gallons  a  minute  at  70  revo- 
lutions for  the  use  of  the  concentrator.  The  water  works  may  also  be 
driven  by  the  pair  of  22  J-inch  wheels  when  the  larger  turbine  is  fully 
employed  furnishing  power  for  the  converter  blowing  engine. 

The  x)ower  plant  also  embraces  two  20-inch  wheels  for  a  650-light 
Thomson-Houston  incandescent,  a  60-arc  light  Thomson-Houston  dyna- 
mo, and  a  30-kilowatt  600- volt  machine  for  the  electric  crane. 

The  ores  are  shipped  from  the  mines  of  the  company  at  Butte  by  the 
Great  Northern  to  Great  Falls,  where,  of  course,  they  must  first  be  con- 
centrated. The  concentrator  is  a  building  placed  on  the  flank  of  the 
bluff,  its  width  being  136  feet  and  its  length  over  all  262  feet.  The  ore 
is  first  crushed  in  two  10  by  20  rock  breakers,  screened  in  two  screens 
and  crushed  in  two  sets  of  two  7  by  10  crushers,  going  finally  to  three 
Bets  of  16  by  26  rolls  for  each  division.  The  plant  is  laid  out  for  three 
divisions,  of  which  two  are  now  completed  and  the  third  is  under  con- 
struction, into  which  a  16  by  30  inch  Ball  stamp  has  been  put.  Each 
division  has  six  hydraulic  separators  and  24  Oollum  jigs,  the  middlings 
being  crashed  in  a  pair  of  rolls,  with  a  Huntingdon  mill  in  reserve, 
below  which  are  sixteen  Oollum  finishing  jigs  and  12  double  sUmA  t&bV^ 
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16  feet  in  diameter.  The  slimes  are  worked  in  twenty  Fme  vanners. 
They  are  elevated  by  sand  pumps.  The  concentrates  and  slimes  are 
settled  in  settling  tanks,  of  which  there  are  twenty-four  for  each  sec- 
tion. The  concentrates  are  drawn  from  them  direct  into  bins  placed 
below  them^  which  bins  can  be  emptied  directly  into  the  railroad  cars 
placed  on  the  track  below  them.  The  capacity  of  the  present  plant  is 
500  to  600  tons  per  day. 

Near  the  concentrating  plant  is  a  boiler  house  equipped  with  two 
160  horse-power  Heine  boilers,  fitted  with  automatic  stokers.  Leth- 
bridge  coal  is  being  tested  in  them.  These  boilers  furnish  the  steam 
for  heating  the  concentrator  building  and  the  Ball  stamp. 

The  smelter  building  is  a  fine  iron  structure  built  by  the  Berlin  Bridge 
Company,  455  feet  wide  and  230  feet  long.  It,  too,  is  built  on  the  flank 
of  the  bluff,  so  that  materials  once  delivered  at  the  top  are  cheaply 
moved  from  one  part  to  the  other  of  the  plant.  The  whole  width  of 
the  building  of  455  feet  is  occupied  by  39  by  20  foot  bins,  commanded 
by  standard-gauge  railroad  track,  for  concentrates,  smelting  ore,  and 
coal.  The  whole  range  of  the  bins  is  commanded  by  a  broad  track, 
ux>on  which  rests  a  low  truck  for  the  transfer  to  any  point  of  the  ore 
and  coal  cars  which  take  material  from  the  bins.  This  transfer  truck 
is  to  be  handled  by  an  electric  winch.  On  the  terrace  below  the  bins 
at  one  end  of  the  mill,  are  the  Brueckner  roasting  cylinders  with  their 
batteries  of  gas  producers,  so  far  as  put  in.  Further  on  is  located  the 
crushing  machinery  for  crushing  the  ore  which  does  not  need  concen- 
trating, but  does  require  roasting.  Elevators  take  it  to  the  bins  in 
which  it  is  stored.  Farther  on  are  the  coal  pockets,  from  whose  chutes 
the  coal  is  delivered  to  the  producer  plant  of  the  smelting  frirnaces. 

Returning  to  the  Brueckner  plant,  the  twenty-four  cylinders,  which  are 
22  leet  long  and  take  a  16-ton  charge  every  thirty-six  hours,  are  placed 
parallel  in  groups  of  six.  Each  group  is  commanded  by  a  hopper, 
which  may  be  moved  above  any  one  of  the  Brueckners  in  the  group. 
For  calcining  Sand  Coulee  nut  coal  is  used  Bins  under  the  calcining 
furnaces  and  a  transfer  track  facilitate  the  handling  of  the  roasted  ore 
to  the  hoppers  of  the  smelting  furnaces.  The  latter  are  again  placed 
at  a  lower  level.  They  consist  of  eight  tilting  reverberatories,  with  13 
by  16  foot  hearth,  the  design,  by  Henry  Aiken,  being  similar  in  many 
respects  to  the  tilting  open-hearth  furnaces  of  the  Pennsylvania  Steel 
Company  at  Steelton,  Pennsylvania.  In  ftict,  the  plant  in  many 
respects  shows  the  introduction  into  copper  metallurgy  of  many  fea- 
tures of  handling  materials  characteristic  of  the  latest  American  steel 
practice.  Six  of  the  furnaces  were  built  by  the  Pennsylvania  Steel 
Company,  while,  two  were  constructed  by  Pollock  &  Co.,  of  Youngs- 
town,  Ohio.  The  whole  furnace  is  borne  on  three  roller  guides,  bent 
to  the  arc  of  a  circle,  the  bottom  of  the  furnace  being  carried  on  three 
heavy  riveted  I-beams  bent  on  the  same  circle.  A  hydraulic  cylinder 
and  rack  tilts  the  furnace.    Two  of  them  have  been  in  operation  for 
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sometiiiie,  and  the  others  are  wholly  or  partly  oompleted.  They  are 
heated  with  fiiel  gas  and  are  regenerators,  the  tilting  being  required 
to  xK>iir  off  aboat  three-fourths  of  the  slag  and  for  casting  the  matte. 
They  have  a  record  of  having  treated  65  tons  of  calcined  ore  in  twenty- 
four  hours  per  furnace.  A  good  deal  of  trouble  has  been  experienced 
in  the  effort  to  use  the  local  coal  in  the  gas  producers.  It  contains 
fully  20  per  cent,  of  ash  and  the  facilities  afforded  in  the  design  of  the 
plant  seem  to  encourage  wasteful  use  for  the  present.  The  coal  was 
shot  direct  from  the  bins  into  the  hoppers  of  the  Wellmau  gas  pro- 
ducers, and  the  ashes  were  carried  off  automatically  in  launders.  The 
coal  is  not  such  that  the  bed  of  fuel  can  be  caught  by  a  false  grate, 
and  the  result  was  that  when  the  attempt  was  m^de  to  get  rid  of 
clinker  and  ash  a  good  deal  of  coal  was  lost.  The  producers  worked 
irregularly,  and  they  have  been  replaced  by  fourteen  Taylor  producers. 

The  plan  of  the  designers  contemplates  the  casting  of  the  copper 
matte  into  ladles  handled  by  a  20-ton  Morgan  electric  crane,  the  matte 
to  be  cast  direct  without  remelting  into  2  Bessemer  converters,  which 
occupy  a  position  on  the  lowest  level  of  the  plant.  Two  more  convert- 
ers have  been  ordered.  These  converters  are  designed  for  a  5-ton 
charge,  and  it  is  expected  that  they  wUl  make  18  heats  per  day  on  65 
per  cent,  copper  matte.  This  part  of  the  plant  has  not  been  in  opera- 
tion as  yet.  Steel-makers  will  recognize  in  it  the  general  plan  so  suc- 
cessfully introduced  at  the  Sparrow's  Point  works  of  the  Maryland 
Steel  Company.  A  set  of  two  Aiken  intensiflers  occupies  a  position 
near  the  converters.  Plant  is  provided  for  the  crushing  and  sampling 
of  matte  and  the  grinding  and  screening  of  converter  lining  material. 

The  electrolytic  plant  is  under  construction.  The  current  will  be 
furnished  by  threelSO  kilowatt  multipolar  Thomson- Houston  machines, 
located  in  the  power  house.  The  electrolytic  building,  110  by  174 
feet,  wOl  contain  288  depositing  vats,  with  a  capacity  of  1,000,000 
pounds  of  electrolytic  copper  x>6r  month,  to  be  refined  in  two  fur- 
naces.   A  works  for  the  manufacture  of  sulphate  will  follow. 

In  view  of  the  fact  that  metallurgical  operations  are  being  success- 
fully  prosecuted  with  gas  from  low-grade  fnels  elsewhere,  there  seems 
every  prospect  that  smelting  and  calcining  will  be  done  at  Great  Falls 
with  the  very  cheap  local  coals.  Then,  with  power  for  driving  ma- 
chinery and  for  electrolytic  work  at  the  lowest  figures,  the  Great  Falls 
plant  must  be  able  to  work  copper  ore  at  very  low  figures.  The  copper 
trade  will  watch  the  outcome  with  the  closest  interest. 

The  Parrot  plant — ^The  Parrot  Company  controls  and  works  claims  on 
the  same  vein  as  the  Anaconda  and  does,  a  considerable  business,  be- 
sides in  treating  custom  ores.  It  is  largely  controlled  by  the  Farrell 
interest  of  Ansonia,  and  is  operated  as  a  close  corporation.  The  ore 
from  the  Parrot  mine  is  sent  down  to  the  works  below  on  a  private  line. 

The  concentrating  plant,  which  was  originally  designed  for  150  tons 
capacity  per  day,  but  which  actually  works  from  225  to  300  ton^^  ^& 
6442  ION 7 
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equipped  with  rock  breakers  and  seven  sets  of  rolls.  The  crushed  ore 
is  screened  in  trommels,  making  four  sizes  firom  iV  ^  f  ^^^^  mesh,  the 
stuff  being  handled  skillfully  in  21  Hartz  jigs.  The  slimes,  after  siz- 
ing in  hydraulic  classifiers,  are  treated  on  12  Frue  &  Embrey  vanners. 
The  machinery  is  driven  by  a  very  fine  tandem  compound  condensing 
engine.  Considering  the  high  cost  of  ftiel  the  use  of  high-class  eco- 
nomical engines  is  not  as  general  in  the  camp  as  it  should  be. 

Lump  ore  is  roasted  in  120  stalls,  while  the  concentrates  are  calcined 
in  nine  hand  calciners  60  feet  long  and  two  Spence  furnaces.  The  whole 
calcining  plant  will,  however,  be  remodeled  at  an  early  date.  The  smelt- 
ing plant  consists  of  2  blast  furnaces  and  6  reverberatories  capable  of 
handling  425  to  500  tons.  In  the  matting  furnaces  siliceous  ores,  pur- 
chased in  the  open  market,  are  largely  used.  In  the  blast  furnaces 
experiments  are  now  being  made  with  Montana  coke,  which  has  15  to 
17  per  cent,  ash,  but  costs  only  $10  to  $12  as  compared  with  $16  for 
Gonnellsville  coke. 

The  Parrot  Company  has  been  the  pioneer  in  this  country  in  the  use 
of  the  Bessemer  converter  for  converting  matte  into  blister  copx)er. 
The  plant  consists  of  two  sets  of  3  converters  each,  the  older  of  which 
will  probably  be  remodeled.  Each  has  its  smelting  cupola.  Blast  is 
ftirnished  by  cross  compound  compressor  delivering  at  8  to  10  pounds. 
The  works  produce,  firom  ores  firom  the  Parrot  mines  and  fi:om  pur- 
chased ores  and  mattes,  about  2,000,000  pounds  of  copper  and  100,000 
ounces  of  silver  per  month.  The  blister  copper  goes  to  the  electrolytic 
plant  of  the  Bridgeport  Copper  Company,  at  Bridgeport,  Connecticut, 
controlled  by  the  same  interests. 

The  Colorado  Mining  and  Smelting  Company^  one  of  the  early  plants 
in  the  Butte  District,  has  since  its  inception  been  under  the  manage- 
ment of  Henry  liVilliams,  and  is  practically  a  branch  concern  of  the 
fietmous  Boston  and  Colorado  Works,  of  Argo,  near  Denver,  Colorado. 
The  company  owns  a  number  of  mining  claims  and  is  worldng  chiefly 
the  Gagnon  property.  It  is,  however,  purchaser  of  both  copper  and 
silver  ores,  and  aims  at  the  production  of  a  high  grade  of  matte  carrying 
large  quantities  of  silver  and  gold.  This  matte  is  shipped  to  the  Argo 
plant. 

The  company  has  completed  a  very  fine  concentrating  plant,  to 
which  the  ore  is  delivered  by  teams,  being  dropped  into  large  bins  hav- 
ing a  storage  capacity  of  600  tons.  The  ore  is  drawn  firom  the  bins  to 
rock  crushers,  firom  which  the  material  is  elevated  to  two  sets  of  trom- 
mels having  four  sets  of  screens  each.  The  recrushing  is  done  in  three 
sets  of  rolls,  one  of  them  used  for  middlings.  The  coarse  ore  is  concen- 
trated on  eight  sets  of  Hartz  jigs,  while  the  slimes  are  sized  in  hydraulic 
classifiers,  and  then  go  to  twelve  vanners.  The  plant  is  driven  by  a  65 
horse-power  tandem  compound  condensing  engine,  while  water  is  fur- 
nished by  centriftigal  pumps  driven  by  motors  coupled  direct,  the  gen- 
erators being  located  at  the  mill.    The  calcining  plant  consists  of  eight 
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hand  calcining  fhrnaces,  the  smaller  ones  of  which  take  an  8-ton  charge, 
while  the  larger  ones  handle  10  tons.  Three  Braeckner  cylinders  are 
also  a  part  of  the  plant,  handling  14  to  15  ton  charges  in  forty-eight 
hours.  The  smelting  is  done  in  six  reverberatory  matting  ftirnaces, 
one  of  them,  of  exceptional  size,  not  having  been  completed  until  lately. 
In  these  fhrnaces  the  ore  is  smelted  to  a  45  per  cent,  first  matte,  each 
fomace  handling  four  charges  of  7  to  8  tons  per  day.  The  slag  is 
skimmed  and  the  matte  is  allowed  to  accumulate,  being  tapped  every 
second  day.  This  first  matte  is  crushed,  roasted  in  caldners,  and  is 
smelted  again  in  one  of  the  furnaces  especially  equipped  for  this  pur- 
X>ose.  It  is  carried  up  to  the  grade  of  70  per  cent,  copper,  the  slag  pro- 
duced in  this  fdmace  being  tapped  direct  in  a  liquid  condition  into  an 
adjoining  ore  matting  fdmace.  The  works  produce  about  275  tons  of 
matte  per  month,  this  product  carrying  about  70  per  cent,  of  copper, 
375  to  400  ounces  of  silver,  and  1  to  2  ounces  of  gold.''  For  coarse  ore 
the  works  are  equipped  with  sixty  roasting  stalls. 

The  Butte  cmd  Boston, — ^The  Bigelow-Lewisohn  interests  comprise  also 
the  Butte  and  Boston  Mining  Company,  owning  a  number  of  actively 
worked  mines,  but  have  suffered  early  in  the  year  with  a  loss  by  fire  of 
their  smelting  plant,  located,  like  the  two  Montana  smelters,  at  Meagher- 
ville,  a  suburb  of  Butte.  The  smelting  plant  is  being  rebuilt,  and  then 
the  company  will  be  in  position  this  fall  to  be  producing  from  1,500,000 
to  2,000,000  pounds  of  copper  per  month. 

Mr.  W.  A.  Clark,  a  prominent  banker  and  mining  operator  of  Butte, 
controls  a  plant  which  is  largely  used  for  handling  custom  ores. 

Fine  oofrp«r  contained  in  ares,  and  regulus  and  block  oopper  imported  and  entered  for  oon- 

eumpHon  in  the  United  States,  1867  to  1891,  inoluei'ee. 


widinj 


1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883. 
1884 
1885 
Dee.  31,  1886 
1887 
1888. 
1889 
1890. 
1891. 


Fine   oopper   oonteiiied 
mores. 


Qiuintity. 


Pounds. 


3,496.994 

24,900,604 

1, 936, 875 

411, 315 

584,878 

702, 086 

606,266 

1, 837, 104 

538,972 

76.637 

87,039 

51.959 

1, 165. 283 

1,077.217 

1,473,109 

1,115,386 

2, 204, 070 

3, 66r>.  739 

4, 5: 0, 400 

3,886,192 

4, 850, 812 

3,772.838 

8,448,237 

8, 951, 554 


Value. 


$886,271 
197,208 

448,487 

134,786 

42,453 

69,017 

80,132 

70,638 

161,903 

68,922 

9,756 

11,785 

6,199 

173, 712 

124,477 

147,416 

118,349 

219,957 

843,793 

841.558 

194,785 

381, 477 

274,649 

241,782 

774,067 


Begnlna  and  black 
copper,  (a) 


Qnantity. 


Pounds, 


499 

4,247 

1,444,239 

28,880 

12,518 

8,684 

1.874 


2, 201, 394 
402,640 
224,062 


2,036 

285,322 

1,960 

27,650 

4,971 

60,525 

221,838 

2,403,919 


Value. 


160 
1,083 
379,631 
5,897 
2,076 
1,618 


887,163 
61,638 
80,018 


204 

20,807 

98 

1,866 

824 

4,244 

16,688 

214,877 


Total 
Talne. 


$886,271 

197,208 

448,487 

184,786 

42,618 

70,100 

889,763 

76,030 

168,979 

70,586 

10,016 

11,785 

6,198 

610,876 

176, 110 

177,428 

US,  348 

220,161 

864,600 

341,666 

196,161 

881,801 

278,888 

267,420 

888,984 


a  Kot  enumerated  until  1871. 
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Copp0r  imported  and  entered  far  consumption  in  the  United  Statet,  1867  to  1891,  inelueive. 


Tean  tadlng— 

Bars,  ingots,  and 
Pig». 

Old,  fit  onlj  for 

Old,  taken  flrom 
bottoms  of  Amer- 
ican ships 
abroad,    (a) 

Plates  not  roUed. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Valod. 

Jnne  80,1867 

Pound$. 

1,636,053 

61,304 

13,212 

6,167 

3,316 

2,638.588 

0,607,608 

713, 035 

68,476 

5,281 

230 

1 

2,616 

1,242,103 

210, 802 

6,200 

1287,831 

6,035 

2,143 

418 

401 

678,065 

1,084,122 

134,326 

10, 741 

788 

30 

1 

352 

206,121 

86,168 

886 

Poundi. 

660,732 

818, 705 

200,780 

255.386 

360,634 

1,144,142 

1,413,040 

733,326 

306,320 

230,087 

210,448 

108,740 

112, 642 

606,255 

641,074 

608,001 

880,405 

148, 701 

81,812 

87, 140 

80,067 

87,620 

10,012 

284,780 

184.407 

181,030 

42,652 

34,820 

31,031 

46,672 

178.636 

255,711 

187,087 

55,664 

35,546 

28,608 

25,585 

11,007 

01,234 

63,383 

60,620 

36,166 

12,000 

6,658 

2,407 

2,374 

2,535 

1,176 

26,473 

0,685 

Potmds. 

Povmde. 

1868 

1860 

1870 

1871 

430 
148,102 
550,431 

$120 
33,770 
07,888 

1872 

1873 

82,807 
0,600 
11,636 
10,304 
41,482 

N.818 
030 
1,124 
1,081 
6,136 
6,004 
1,107 

1874 

1875 

8 
6,467 

4 
600 

1876 

1877 

1878 

1870 

11,000 

27,074 

120 

20 

4,486 

11 

8 

1880 

1881 ^. 

14,680 

16,076 

9,415 

1,504 

1,620 

666 

554 

1,160 
584 
120 

1882 

1883 

1884 

(5)542 

014 

276 

212 

1,787 

3,160 

6,180 

3,164,557 

107 

178 

87 

22 

200 

622 

850 

276,263 

1885 

Deo.  81,  1886 

1887 

1888 

1880 

1800 

1881 

A  Not  enumerated  until  1873. 


b  Includes  "  plates  not  rolled  "  since  1884. 
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The  oopper  production  of  the  worldf  1884  to  1891,  inelutive. 


Oountxies. 

180L 

1800. 

1880. 

1888. 

1887. 

1886w 

1886. 

1884. 

BX7BOPH. 

Great  Britain.... 
Spain  and  Por- 
tugal: 

BioTinto 

Tharsis 

Mason    and 

Barry 

Sevilla 

Portuguesa . . 
Poderosaand 

others 

Germany: 

Mansfeld 

Other     Ger- 
mim 

Aimtrfa, 

Long 
tont. 
(a)OOO 

82,000 
(a)  10, 500 

(a)4, 160 

876 

(a)800 

(a)5,500 

14,250 

(a)2,000 

065 

285 

(a)830 

(a)l,  065 

(a)2, 200 

4,800 

Long 
tons. 
035 

80,000 
(a)10, 300 

(a)5,600 

870 

(a)l,  200 

(a)4,225 

15,800 

(a)2, 000 

1,210 

(a)300 

830 

(a)l,  375 

2,200 

4,800 

Long 
ton*. 
005 

20,500 
(a)ll,  000 

(a)5,250 
1,850 
1,200 

(a)6, 500 

16,506 

(a)l,850 
1,225 
(a)  300 
830 
1,367 
3,500 
4,070 

Long 

tont. 

(a)l,  600 

(a)32, 000 
(a)  11, 500 

(0)7,000 

1,700 

(a)0OO 

(a)7,200 

18,880 

(a)l, 850 

1,010 

858 

(a)OOO 

1,570 

(a)2,500 
4,700 

Long 
tont. 
889 

26,668 

(a)ll,000 

(o)7, 000 

2,300 

(a)856 

4,050 

13,026 

(a)l,850 

883 

531 

005 

1,450 

(a)2, 500 

5,000 

Long 
torn. 
1,471 

(a)24s  700 
(a)  11. 000 

(0)7,000 
2,135 
1,258 

8,660 

12,696 

L870 
733 
366 
620 

2,220 
900 

4,876 

Long 
tont. 
2,773 

28,484 

(O)ll,  600 

(a)7, 000 
1,800 
1,665 

2,424 

12.460 

(0)2.800 
685 

604 

775 

8.660 

885 

(0)6, 100 

Long 
tont. 
3,350 

21,664 
(0)10, 800 

(0)7,600 

2,000 

(0)2,300 

8,251 

18,582 

(a)2,a00 

670 

6j4 

662 

8,706 

1,325 

4,700 

Hungary 

Sweden .......... 

Norway  ......... 

Italy... 

BiiAsia. .......... 

Total  Europe 

irOBTB  AiaBIOA. 

United  states.... 
Canada 

81, 210 

81,645 

84,843 

88,668 

78,402 

75,203 

76,256 

75,224 

126,888 
8,500 
a,  400 

115,066 
3.050 
1,785 

101, 230 
2,500 
2,615 

101,054 

(a)2, 250 

2,050 

81,017 
1,400 
1,190 

70,480 
1,440 
1,125 

74,068 

8,500 

778 

M.70B 
836 
689 

•  Estimated. 
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The  copper  production  of  the  worldf  1884  to  1891,  inohuive, — Continued. 


Conntriea. 

1891. 

1890. 

1889. 

1888. 

1887. 

1886. 

ISO. 

1884. 

RQKTH     AMKBIGA— 

continued. 
Mezloo: 

Boleo 

Other  Mezi. 
can 

Total  North 

aOUTH  AMSSICA. 

Chile 

Long 
torn. 
4,100 

1,025 

Long 
tont. 
3,450^ 

875) 

Long 
torn. 

3,780 

Long 
ton$. 

2,766 

Long 
tons. 

2,050 

Long 
torn. 

850 

Long 
tont. 

875 

Long 
tons, 

291 

137,864  !    125,076 

110, 134 

108, 120 

85,647 

73,845 

77,705 

65,903 

19,875 

2,150 
280 

6,500 

210 

26,120 

1,900 
150 

5,640 

150 

24,250 

(a)l,  200 
275 

6,068 

190 

81,240 

1,450 
250 

4,000 

150 

29,150 

(a)  1,300 
50 

2,900 

170 

85,025* 

1,100 
75 

8,708 

180 

88,500 

(a)l,  500 
229 

4.111 

288 

41,648 

(a)l,500 
862 

4,600 

159 

Bolivia: 

CorocoTO 

Pern 

Venexnela: 

NewQaehrada 
Argentine     IC  e- 
problio ......... 

Total  Sonth 
America . . 

AFRICA. 

Alglfr* 

29,015 

33,960 

31,983 

87,090 

83,570 

40,088 

44,573 

48,269 

lao 

5.000 
900 

120 

5,000 
1,450 

160 
^(a)7,700 

50 
7,600 

150 
7,250 

110 
6,015 

260 
5,450 

260 
5,000 

Gape    of     Good 
Hope: 
Cape  Colon  J. 
Kamaqna 

TotalAfrica 

ABIA. 

Japan 

Total  Asia.. 

A178T1LAIJA. 

Anatralia 

6,020 

6,570 

7,860 

7.550 

7,400 

6,125 

6,700 

5,260 

17,000 

16,000 

15,000 

(a)ll,000 

(a)ll,000 

10,000 

(a)10,000 

(a)10,000 

17,000 

15,000 

16,000 

11,000 

11,000 

10,000 

10,000 

10,000 

7,500 

7,600 

8.300 

7,550 

7,700 

9,700 

11,400 

14,100 

aBatimated. 

With  the  exception  of  the  figures  for  the  XJnited  States  the  data  in 
the  above  table  were  taken  from  the  annual  statistics  of  Messrs.  Henry 
B.  Merton  &  Co.,  of  London.  In  1891  the  United  States  produced  45.6 
per  cent.,  or  nearly  one-half,  of  the  whole  output  of  the  world,  against 
22.4  per  cent.,  or  less  than  a  quarter,  in  the  year  1882,  when  American 
production  statistics  were  first  carefully  collected. 

RECAPITULATION. 


Coontriea. 

1891. 

1890. 

1889. 

1888. 

1887. 

1886. 

1885. 

1884. 

Enrope 

North  Amerloa.. 
Sonth  America.. 
Africa 

Long 

tons. 

81,  210 

137, 864 

29,015 

6,020 

17,000 

7,500 

Long 
tons. 
81.645 
125,076 
33,960 

6,570 
15,000 

7,500 

Long 
tons. 
84,843 
110, 134 
31,983 

7,860 
15,000 

8,300 

Long 
tons. 
88,568 
108, 120 
37,090 

7,550 
11,000 

7,550 

Long 
tons. 
78,402 
85,647 
33, 570 

7,400 
11,000 

7,700 

Long 

tons. 

75,203 

73,845 

40,088 

6,125 
10,000 

9,700 

Long 
tons. 
76,255 
77,705 
44, 573 
5,700 
10,000 
11,400 

Long 
tons. 
75,224 
65,903 
48, 269 
5,260 
10,000 
14,100 

Alia 

AnatraUa 

Total 

278,609 

268,751 

258,120 

259,878 

223,719 

214,961 

225,633 

218,756 
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Since  1888,  therefore,  the  production  of  copper  has  not  materially  in- 
creased. It  is  doubtful,  in  fact,  whether  the  output  has  kept  pace  with 
the  large  development  in  the  consumption,  due  chiefly  to  the  require- 
ments for  electrical  purposes. 

Messrs.  James  Lewis  &  Son,  of  Liverpool,  estimate  as  follows  the 
imports  of  other  than  Chile  copper  into  Liverpool,  London,  and  Swan- 
sea during  the  years  1883, 1884, 1886, 1886, 1887, 1888, 1889,  1890,  and 
1891,  which  represent  the  total  imports,  with  the  exception  of  pre- 
cipitate, into  Newcastle  and  Cardiff,  reliable  returns  of  which  can  not 
be  obtained,  but  which  is  estimated  to  vary  from  8,000  to  10,000  tons 
fine  per  annum: 

Imports  of  copper  product  into  Liverpoolf  Swanaeay  and  London* 


Countries. 


Chile 

United  States 

Spain  and  Portugal 
Spain  (precipitate) . 

Spain  (p^it«8) 

Australia 

Cape  of  Good  Hope 

New  Quebrada 

Japan 

Italy 

Nonraj 

Canada 

Newfoundland 

Mexico 

Peru 

River  Platte 

Other  countries  . . . . 


Total  tons  fine 


1883. 


Long 
tons. 

27,604 
9,41U 
2,788 

11,249 

15, 017 
0,(»4 
6,670 
3,960 


1,091 
296 
448 

1,185 
489 
426 
819 
046 


90,492 


1884. 


Long 

tons. 

31,298 

17,309 

2,350 

10,009 

14, 077 

9,685 

6,042 

8,675 

1,064 

1,310 

289 

266 

224 

291 

408 

131 

284 


98,721 


1885. 


Long 

28,985 

24,037 

4,655 

9,186 

16,333 

8,951 

6,405 

4,074 

8,010 

885 

27 


723 
874 
229 
238 
825 


107,382 


1886. 


Long 

tons. 

27,191 

13,483 

6,721 

10,038 

13,905 

10,006 

7,073 

8.055 

3,572 

889 


8 

801 

243 

68 

170 

1,040 


07,461 


1887. 


Long 

tons. 

20,008 

16,534 

5,178 

13.042 

14,040 

6,047 

8,271 

2,261 

200 

1,065 


04 

850 

61 

13 

167 

1,074 


80,804 


1888. 


Long 

tont. 

24,479 

25,780 

5,915 

15,568 

15,448 

6,746 

8,829 

8,674 

4,469 

1.058 

645 

156 

466 

158 

202 

186 

4,054 


117,631 


1888. 


Long 

tons, 

22,070 

30,729 

5,189 

17,192 

16,097 

6,286 

U,507 

4,299 

2,623 

1,043 

284 

181 

631 

3,938 

271 

184 

1,389 


128,762 


1800. 


Long 

tons. 

22,909 

20.171 

5,202 

18,430 

16,422 

6.561 

0,927 

5,245 

10,674 

953 

80 

264 

1,652 

8.826 

254 

143 

226 


122.887 


ISOL 


Long 

tons. 

14,378 

26,120 

4,734 

17,439 

15,406 

6,265 

7,462 

6,017 

7,852 

640 

30 

180 

1,617 

8,616 

270 

211 

236 


111.490 


The  exports  of  coppers  from  Great  Britain^  estimating  the  fine  con- 
tents of  alloyS;  were  as  follows: 

Exports  of  copper  from  Oreat  Britain  from  188S  to  1891,  inolueite* 


Character. 


Baw  English 

Sheets 

Yellow  metal,  at  60  per 

cent. 

Brass,  at  70  per  cent. ... . 

Total 

Fine  foreign 

Total 


1883. 


Lof^ 

tons. 

16,777 

16,071 

11,918 
8,381 


48,147 
11,203 


59.350 


1884. 


Long 

tons. 

17,943 

20,668 

11,602 
3,735 


53. 949 
10, 742 


64,691 


1885. 


Long 

tons. 

18,766 

21,108 

12,661 
8,233 


55,658 
6,422 


62,080 


1886. 


Long 
tons. 

19,  036 > 
17, 9275 

11,058 
3,001 


51,922 
8,589 


60,511 


1887. 


Long 
tons, 

40,700 

10, 158 
8,146 


53,909 

15,454 


69,453 


U88. 


Long 
tons. 

82.068 

4,618 
2,650 


30,221 
032,845 


72.066 


1880. 


Lof^ 
tons. 

48,180 


0.195 
8,77«« 


61, 157 
14,470 


75,627 


Long 
tons. 

68,571 

10, 514 
3,721 


72,806 
16,041 


80,747 


UOL 


Long 
ions, 

61.765 

8.547 
8.891 


64.304 
11,752 


76.056 


a  Including  22,567  tons  Chile  bars  transferred  to  JTruiM. 
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By  C.  KiRCHHonr. 

In  the  Mstoiy  of  the  lead  industry  of  the  United  States  the  year 
1891  will  be  singled  out  as  the  one  in  which  the  production  of  the  metal 
rose  above  the  200,000-ton  mark,  having  more  than  doubled  since  1880. 
Deducting  the  lead  oulputs  of  Mexican  ores  imx>orted,  the  output  of 
metal  from  American  ores  rose  from  about  145,000  short  tons  in  1887 
to  152,000  tons  in  1888  and  to  156,000  tons  in  1889.  It  declined  to 
143,630  tons  in  1890,  but  rose  again  to  181,254  tons  in  1891.  The  gross 
production  of  lead  in  the  United  States  since  1887  and  the  metal  con- 
tents of  Mexican  ores  smelted  in  this  country  haa  been  as  follows: 


Froduotian  of  lead  from  1887  to  189U 


Yean. 


1187 
1888 
1880 
1880 
1801 


GroBB  pro- 
duction. 


Short  tout, 
180,700 
180,665 
182,967 
161,764 
202,406 


Lead  con- 
tentt  of  Mex- 
ican ores. 


Short  tons. 
(a)  16, 000 
28,636 
26,670 
18,124 
21,152 


Net  Ameri- 
oan  product. 


Short  torn, 
146, 700 
151, 919 
166,397 
143,630 
181,254 


a  Estimated. 

The  following  table  presents  the  figures  of  production  of  lead  in  the 
United  States  from  1825.  Tip  to  the  year  1882  the  figures  have  been 
compiled  firom  the  best  data  available.  Since  1882  the  statistics  are 
those  collected  by  this  ofELce,  with  the  exception  of  the  year  1889,  when 
they  were  gathered  by  the  Census  OfELce. 

FroductUm  of  lead  in  iU  United  Statetfrom  1896  to  1891,  loth  inelueive. 


Yean. 


1825. 
1830. 
1831. 
1832. 
1833. 

1834. 
1835. 
1886. 
1837. 
1838. 

1839. 
1840. 
1841. 
1842. 
1843. 


Total 
produc- 
tion. 


(Deai 


Short 

tons. 

1.600 

8,000 

7,500 

10,000 

U,000 

12,000 
13,000 
15,000 
13,600 
15,000 

17,500 
17,000 
20,600 
24,000 
25,000 


lilyer- 
iaedlead. 


Short 
tont. 


Non-ar* 

gentif- 

erons 

lead. 


Short 
tont. 


Percent- 
ace  of  de- 
airrerized 
lead. 


\<i» 
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ProduetUm  of  lead  in  the  United  States  from  1826  to  189 J,  etc. — Continned. 


Yean. 


1844 
1845 
1846 
1847 
1848 

1849 
1850 
1851 
1852 
1853 

1854 
1855 
1856 
1857 
1858 

1850 
1860 
1R61 
1862 
1863 

1864 
1865 
1866 
1867 
1868 

1869 
1870 
1871 
1872 
1873 

1874 
1875 
1876 
1877 
1878 

1879 
1880 
1881 
1882 
1888 
1884 

1886 
1886 

1887 
1888 
1889 
1890 
1891 


Total 

prodno- 

tion. 


Short 

tons. 

26,000 

30,000 

28,000 

28,000 

25,000 

23,500 
22.  (HH) 
18.500 
15,700 
16,800 

16,500 
15. 800 
16,000 
15,800 
15,300 

16,400 
15,600 
14,1U0 
14.200 
14, 800 

15,300 
14,700 
16.100 
15,200 
16,400 

17,500 
17,830 
20,000 
25,880 
42,540 

52, 080 
59,640 
64,070 
81,900 
01,060 

02,780 
07,826 
117,085 
132,800 
143. 957 
130,897 

129.412 
135,629 
160, 700 
180,555 
182. 967 
161, 754 
202,406 


Non-ar- 
Desilver- 1    gentif- 
ized  lead.'     eroua 
lead. 


Short 
tons. 


Short 
tong. 


20,159 


84,909 
37,649 
50,748 
64,290 

64,660 

70,135 

86,315 

103,876 

122, 157 

119,966 

107,437 
114,829 
135,552 
151, 465 
153, 709 
130, 903 
171,009 


22,881 


24,731 
26,421 
81.162 
26,770 

28,180 
27,000 
30,770 
29,015 
21,800 
19,932 

21,975 
20,800 
25,148 
29,090 
29,258 
31,351 
31,807 


Percent- 
age of  de^ 
BuverlEed 
lead. 


47.80 


6&63 
58.76 
61.06 
70.60 

00.68 
71.00 
73.72 
78.17 
84.86 
86.76 

83.02 
8408 
84.86 
83.80 
84.01 
80.02 
84.48 


Included  in  the  above  production  for  1891  is  4,043  tonsof  antimonial 
lead,  the  refiners  having  for  the  first  time  reported  the  product  of  this 
grade. 

The  production  of  lead  in  1891  was  distributed  as  follows,  between 
the  first  and  the  second  half: 


1801. 


First  half... 
Second  half. 


Total 
product. 


Short  ttmt. 

95, 121 

107, 340 


l>sil. 
vetlKed. 


Short  tong. 
79, 801 
91,864 


Non-argen< 
tiferoua. 


Short  tons. 
15, 820 
15,677 
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On  the  1st  of  January,  1892,  producers  carried  a  stock  of  7,693  short 
tons  as  compared  with  10,339  short  tons  on  the  1st  of  January,  1891^  and 
7,715  short  tons  on  the  1st  of  January,  1890. 

Colorado  continues  to  lead  as  the  greatest  lead-smelting  State.  Be- 
turns  fix)m  every  works,  which  in  some  instances  differ  slightly  from 
the  published  figures,  show  a  total  product  of  base  bullion  of  95,871 
short  tons,  equal  to  about  92,000  tons  of  refined  lead.  All  the  compa- 
nies rex>orted  the  lead  contents  of  Mexican  ores  smelted  during  the  year 
1891,  the  total  reaching  4,259  short  tons,  thus  showing  that  this  supply 
constitutes  a  relatively  unimportant  addition  to  the  ores  of  the  State. 
How  largely  they  do  draw  upon  the  mines  of  other  sections  of  the  Eocky 
mountains  is  indicated  by  the  fact  that  the  two  Denver  smelters  pur- 
chased only  10,157  tons  of  lead  in  Colorado  ores,  against  20,468  tons  in 
Idaho  and  8,179  t9ns  in  Utah  ores.  The  smelters  at  Leadville  and  at 
Pueblo,  of  course,  depend  more  ui)on  the  product  of  Colorado  ores,  al- 
though they,  too,  draw  largely  from  Utah.  The  three  works  in  Utah, 
which  produce  16,800  tons  of  base  bullion,  did  not  work  any  foreign  ore  at 
all.  Indeed,  one  of  the  principal  border  smelters  did  not  derive  as  much  as 
10  per  cent,  of  base  bullion  from  Mexican  ores.  The  Missouri  river  works, 
which  work  by  far  the  larger  partof  the  Mexican  material,  did  not  report. 
Only  insignificant  quantities  of  Canadian  ores  were  worked  in  the  plants 
most  easily  accessible  to  the  newly  developed  lead  regions  beyond  the 
northwestern  border. 

Beports  from  all  the  imi>ortant  smelting  works  in  the  Bocky  moun- 
tain region  and  from  the  majority  of  the  smaller  plants  indicate  that 
the  production  of  base  bullion  in  1891  w^  about  135,000  short  tons,  the 
balance  of  the  domestic  and  foreign  ores  being  worked  by  refiners  on 
the  Missouri  river,  in  the  Saint  Lotus  and  Chicago  districts,  and  on  the 
Atlantic  seaboard. 

On  the  whole,  there  has  been  but  little  change  in  the  sources  of  the  ore 
supply  during  the  year  1891,  and  as  yetnoneof  the  northwestern  districts 
has  become  an  important  factor  in  the  situation.  Enough  is  known, 
however,  to  indicate  that  these  districts,  as  soon  as  they  are  sufficiently 
opened  up  by  transportation  facilities,  which  are  now  being  provided, 
win  become  very  important  contributors.  Individually  they  may  not 
rival  the  CoBur  d'Alene,  which  is  now  the  heaviest  producer  of  lead  ore, 
but  coUectively  they  are  expected  to  more  than  make  up  for  any  falling 
off  in  the  older  sections,  in  which  low  prices  for  silver  and  for  lead  may 
cause  some  suspension  of  operations  and  are  likely  to  discourage  new 
developments. 

In  the  Missouri,  Kansas,  and  Wisconsin  mining  regions  production 
is  remaining  nearly  stationary  and  no  operations  looking  to  a  heavy 
increase  are  under  way.  It  is  believed  that  the  majority  of  the  larger 
enterprises  are  in  a  position  to  resist  protracted  periods  of  depression. 


106 


MINERAL   RESOURCES. 


THE  LEID  MARKET. 

Soon  after  the  opening  of  the  year  a  reaction  occnrred  after  the  long 
period  ef  depression,  and  prices  rose  quite  rapidly  from  4.10  to  4.60 
cents,  followed,  however,  by  a  relapse  to  4.30  cents  early  in  February. 
At  this  price  the  market  dragged  through  the  balance  of  the  month 
and  the  greater  part  of  March,  hardening  slightly  towards  its  close.  A 
temporary  activity  with  increased  sales  caused  a  moderate  advance, 
which,  however,  was  soon  lost,  the  metal  declining  during  April  to  4.15 
cents.  May  opened  with  slightly  higher  prices,  and  later  on  devel- 
oped a  buying  movement  on  the  part  of  consumers,  which  carried  the 
price  up  to  4.35  and  4.40  cents  at  the  close,  some  speculative  interest 
also  making  its  appearance.  In  June  further  sales  of  some  magnitude 
were  made  at  4.45  cents.  After  a  temporary  halt  the  market  carried 
up  to  4.50  cents  early  in  July,  but  the  month  brought  little  business 
and  the  market  sagged  off  to  4.35  cents.  A  firmer  tone  in  early  August, 
coupled  with  some  sales,  caused  lead  to  rise  to  4.55  cents,  but  later 
transactions  for  future  delivery  were  at  a  lower  price.  Buyers  in  Sep- 
tember were  taking  cautiously,  although  in  good  quantities,  at  4.50  and 
4.52^  cents,  and  for  small  quantities  these  prices  prevailed  early  in  Oc- 
tober, until  the  absence  of  business  led  to  fewer  offerings  and  a  droop- 
ing market,  so  that  the  month  closed  weak  at  4.20  cents.  This  tendency 
was  emphasized  in  November,  the  decline  continuing  until  4.10  cents 
was  reached.  Then  an  effort  was  made  to  stimulate  the  market,  which 
rose  on  moderate  sales  to  4.30  cents.  During  the  whole  of  December 
it  was  practically  at  a  deadlock,  buyers  being  indifferent,  while  offer- 
ings were  very  reserved. 

The  following  table,  prepared  from  the  annual  reports  of  the  daily 
price  of  lead,  compiled  by  Mr.  B.  A.  Gaswell,  of  New  York,  shows  the 
monthly  average  prices  from  1884  to  June,  1891,  inclusive: 


Average  monthly  prices  of  common  pig  lead  in  New  York  City, 

[Centfl  per  poand.] 


IConths. 


Jannary 

February , 

March 

April 

May 

June 

July 

August 

September 

October 

NoTember 

Deoember 

Yearly  average 


1884. 


4.09 
3.98 
4.12 
3.84 
3.64 
3.62 
3.58 
3.58 
3.61 
3.G9 
3.46 
3.60 


3.73i 


1885. 


3.65 
3.65 
3.67 
3.63 
3.67 
3.73 
4.06 
4.25 
4.26 
4.10 
4.12 
4.67 


3.94) 


1886. 


4.57 
4.75 
4.87 
4.77 
4.72 
4.77 
4.88 
4.75 
4.63 
4.23 
4.32 
4.32 


4.63 


1887. 


4.27 
4.43 
4.35 
4.29 
4.49 
4.62 
4.50 
4.55 
4.44 
4.30 
4.35 
5.00 


4.46) 


1888. 


4.80 

4.92 

6.14 

4.72) 

4.24 

3.88 

8.96 

4.43 

4.99 

4.45 

3.67) 

3.73 


4.41 


1889. 


8.82) 

8.68 

8.69 

3. 

3. 

8.97| 

8.88 

3.82) 

3.92) 

3.82) 

3.79 

8.82 


3.80) 


1800. 


4.38i 


180L 


4.82) 
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The  following  table  gives  the  highest  and  lowest  prices  monthly  foi 
a  series  of  years : 

H^&tff  <  and  lowest  prices  of  lead  at  New  York  City,  monthly,  from  1870  to  1891,  inelutive. 

[Osnto  per  pound.] 


Tmzs. 

Febmary. 

March. 

ApriL 

Kay. 

Jana.      1 

i 

-a 
a 

4i 

1 

1 

DO 

a 

1 

3 

1 

i 

1 

4i 

8 

-a 

s 

1 

i 

1 
1 

1 

1 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1886 

1886 

1887 

1888 

1889 

1890 

1801 

(a)6.30 

(a)6.30 

(a)6. 00 

(a)e.  37 

(a)6.00 

(a)6.20 

(a)6. 00 

(6)6. 15 

4.35 

4.50 

6.10 

5.00 

6.15 

4.70 

4.50 

3.70 

4.70 

4.45 

4.90 

3.00 

3.85 

4.50 

6.20 
6.15 
5.90 
6.25 
5.90 
6.00 
5.87 
6.12 
4.00 
4.00 
5.50 
4.30 
4.85 
4.60 
3.75 
3.55 
4.50 
4.15 
4.50 
3.75 
3.80 
4.05 

6.26 
6.25 
6.00 
6.50 
6.25 
5.90 
6.37 
6.40 
3.87 
4.50 
6.00 
5.10 
5.20 
4.60 
4.10 
3.70 
4.90 
4.50 
5.15 
3.75 
3.85 
4.50 

6.17 
6.20 
6.87 
6.40 
6.00 
5.85 
6.00 
6.20 
3.65 
4.50 
5.87 
4.80 
5.00 
4.50 
3.75 
3.60 
4.60 
4.25 
4.60 
3.60 
3.75 
4.25 

6.20 
6.20 
6.00 
6.50 
6.25 
5.75 
6.50 
6.75 
3.87 
4.50 
5.05 
4.85 
5.12 
4.65 
4.15 
3.70 
4.95 
4.45 
6.25 
3.75 
3.95 
4.37i 

6.10 

6.15 

5.87 

6.25 

6.12 

5.62 

6.40 

6.50 

3.62 

3.25 

5.30 

4.62 

4.85 

4.50 

4.10 

8.62i 

4.85 

4.25 

5.00 

3.65 

8.85 

4.25 

6.25 

6.20 

6.12 

6.50 

6.25 

5.87 

6.40 

6.50 

3.75 

3.25 

5.75 

4.85 

5.00 

4.62 

4.05 

3.70 

4.90 

4.32| 

5.05 

3.671 

6.15 

6.10 

5.90 

6.25 

5.90 

5.80 

6.12 

6.25 

?.50 

2.87 

5.40 

4.37 

4.00 

4.40 

3.62| 

3.62| 

4.65 

4.20 

4.55 

3.60 

3.85 

4.10 

6.25 

6.18 

6,62 

6.62 

6.00 

5.05 

6.50 

6.00 

3.50 

3.12 

5.25 

4.70 

4.85 

4.55 

3.75 

3.75 

4.75 

4.70 

4.621 

3.87i 

4.35 

4.87i 

6.20 

6.10 

6.25 

6.35 

6.75 

5.90 

6.10 

5.55 

3.25 

2.87 

4.40 

4.25 

4.60 

4.40 

3.52^ 

3.60 

4.65 

4.30 

4.00 

3.60 

4.00 

4.20 

6.25 
6.15 
6.62 
6.55 
6.00 
5.90 
6.50 
5.70 
3.50 
3.80 
4.75 
4.50 
4.90 
4.45 
3.65 
8.85 
4.90 
4.70 
4.10 
4.05 
4.50 
4.60 

6.20 

6.12 

6.40 

6.12 

5.62 

6.76 

6.25 

5.60 

3.12 

8.12 

4.50 

4.25 

4.56 

4.40 

8.674 

8.621 

4.65 

4.50 

8.65 

8.90 

4.25 

4.86 

Gold. 


b  Ciurenoy. 


Yean. 

July. 

Angnat. 

September. 

October. 

November. 

December. 

1 

1 

1 

a 

1 

1 

a 

1^ 
1 

1 

4i 

1 

1 

a 

1 

1 

1 

1870 

6.30 

6.20 

6.37 

6.32 

6.37 

6.80 

6.87 

6.25 

6.86 

6.25 

6.86 

6.25 

1871 

6.15 

6.10 

6.12 

6.00 

6.10 

6.00 

6.00 

5.87 

6.00 

5.00 

6.00 

5.75 

1872 

6.62 

6.40 

6.50 

6.40 

6.50 

6.30 

6.62 

6.40 

6.60 

6.60 

6.60 

6.42 

1878 

6.12 

6.00 

6.25 

6.00 

6.62 

6.37 

6.75 

6.25 

6.50 

6.00 

6.12 

6.00 

1874 

6.80 

5.62 

5.80 

6.65 

6.10 

5.65 

6.35 

6.10 

6.50 

6.25 

6.40 

6.12 

1875 

6.00 

6.95 

5.95 

5.87 

5.87 

5.70 

5.65 

5.60 

5.87 

5.65 

5.96 

5.87 

1876 

6.35 

6.20 

6.37 

6.25 

6.25 

6.00 

6.00 

5.80 

5.80 

5.70 

5.70 

5.66 

1877 

5.60 

5.37 

5.12 

4.80 

4.85 

4.75 

4.85 

4.25 

4.75 

4.50 

4.60 

4.50 

1878 

8.62 

3.25 

3.50 

8.20 

3.45 

3.25 

8.60 

3.37 

3.95 

3.60 

4.00 

8.90 

1879 

4.10 

3.90 

4.05 

4.00 

4.00 

3.75 

5.50 

4.00 

5.62 

5.00 

6.60 

5.50 

1880 

4.75 

4.25 

5.00 

4.30 

4.90 

4.80 

4.87 

4.65 

4.85 

4.75 

4.75 

4.25 

1881 

4.90 

4.50 

4.95 

4.75 

5.37 

4.95 

5.25 

4.87 

5.25 

4.90 

6.25 

5.00 

1882 

5.15 

4.90 

5.10 

4.95 

5.15 

4.95 

5.15 

4.85 

4.90 

4.50 

4.75 

4.50 

1883 

4.40 

4.80 

4.30 

4.20 

4.32 

4.30 

4.32 

4.12 

4.05 

3.66 

8.75 

3.00 

1884 

8.70 

3.55 

3.70 

3.524 

3.75 

3.55 

8.75 

8.60 

8.55 

3.874 

8.75 

8.50 

1886 

4.15 

3.874 

4.25 

4.12 

4.25 

4.00 

4.25 

4.00 

4.00 

4.00 

4.674 

4.50 

1886 

4.90 

4.75 

4.80 

4.75 

4.70 

4.45 

4.30 

4.00 

4.40 

4.10 

4.85 

4.25 

1887 

4.67^ 

4.40 

4.62* 
4.97} 

4.55 

4.55 

4.25 

4.40 

4.20 

4.75 

4.25 

5.15 

4.90 

1888 

4.07) 

3.85 

4.15 

5.124 

4.90 

5.121 

3.624 

8.824 

3.60 

8.824 

8.60 

1888 

4.05 

3.80 

3.95 

8.75 

4.00 

8.85 

3.90 

3.75 

3.90 

3.75 

8.90 

3.75 

1890 

4.60 

4.40 

4.724 

4.35 

5.00 

4.674 

5.25 

5.00 

5.25 

4.60 

4.60 

4.05 

1881 

4.45 

4.30 

4.55 

4.40 

4.55 

4.40 

4.55 

4.10 

4.85 

4.10 

4.26 

4.26 
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The  following  table,  compiled  by  Mr.  E.  A.  OasweU,  shows  the  daily 
fluctuation  in  prices  in  1891: 

Price  of  common  pig  lead  in  Ifew  York  City  in  t89U 


Days. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

Deo. 

1 

2 

H. 

4.05 
4.05 

8. 
4.05 
4.40 
4.40 
4.40 
4.40 
4.40 

8. 
4.40 
4.50 
4.50 
4.50 
4.50 
4.50 

8. 
4.50 
4.40 
4.35 
4.30 
4.30 
4.25 

8. 
4.25 
4.25 
4.27) 
4.27) 
4.37) 
4.35 

8. 

4.85 
4.85 
4.35 
4.30 
4.30 
4.80 

8. 
4.30 
4.30 
4.25 
4.25 
4.25 
4.25 

& 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 

S. 

H. 
4.25 
4.30 
4.25 
4.25 
4.25 

8. 

4.25 
4.25 
4.25 
4.35 
4.35 
4.35 

8. 
4.32) 

4.32) 
4.32) 

8. 
4.32) 
4.30 
4.30 
4.30 
4.30 
4.37) 

8. 

4.35 
4.35 
4.35 
4.35 
4.35 
4.35 

8. 
4.35 
4.32) 

4.82) 
4.32 
4.32 
4.30 

8. 
4.30 
4.32) 
4.30 
4.25 
4.25 
4.26 
8. 
4.25 
4.15 
4.15 
4.16 
4.15 
4.16 

8. 
4.10 
4.10 
4.12) 

4.20 
4.20 

8. 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 

S. 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 

8. 

4.20 
4.80 
4.25 
4.26 

1.2» 

4.42) 

4.42) 

4.42) 

4.50 

4.50 

4.60 

8. 
4.46 
4.40 
4.40 
4.40 
4.85 
4.35 

8. 
4.36 
4.35 
4.85 
4.35 
4.35 
4.86 

8. 
4.36 
4.36 
4.40 
4.46 
4.50 
4.46 

8. 
4.45 
4.46 

4.46 
4.46 
4.46 

H. 

8. 
4.45 
4.40 
4.35 
4.40 
4.40 
4.40 

8. 
4.40 
4.40 
4.40 
4.40 
4.40 
4.35 

8. 
4.35 
4.36 
4.80 
4.30 
4.80 
4.87) 

8. 

4.40 
4.40 
4.40 
4.40 
4.40 

4.40 

8. 

1.40 
4.40 
4.52) 
4.55 
4.56 
4.50 

8. 
4.50 
4.45 
4.46 
4.45 
4.45 
4.40 

8. 
4.40 
4.46 
4.45 
4.45 
4.40 
4.40 

8. 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 

8. 
4.40 

4.60 
4.50 
4.50 
4.50 
4.45 

8. 

H. 
4.45 
4.45 
4.45 
4.45 
4.40 

8. 
4.50 
4.50 
4.60 
4.50 
4.52) 
4.52) 

8. 
4.50 
4.62) 
4.62) 
4.624 
4.62) 
4.66 

8. 
4.66 
4.66 
4.55 

4.55 
4.55 
4.56 

8. 
4.50 
4.50 
4.50 
4.50 
4.45 
4.45 

8. 
4.45 
4.40 
4.35 
4.35 
4.30 
4.36 

8. 
4.36 
4.30 
4.25 
4.25 
4.25 
4.20 

8. 
4.20 
4.20 
4.16 
4.15 
4.15 
4.10 

8. 
4.10 

H. 
4.10 
4.10 
4.10 
4.10 

8. 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 

8. 
4  05 
4.30 
4.30 
4.86 
4  30 
4  30 

8. 
430 
430 
4  26 

H. 
4  26 
426 

8. 
426 

425 
4.25 
425 
4  25 
425 

8. 
425 
426 
425 
4  26 
425 
425 

8. 
425 
4  25 
426 
425 
4  25 
425 

8. 
436 
425 
426 
425 

H. 
425 

8. 
425 
426 
425 
426 

3 

4 

6 

6 

7 

8 

i9 

Jo     .:: 

n  ; 

I-;:-:::: 

n             .. 

Js.     ... 

}6..  .  :.. 

i7      ; . 

8 

o9.., 

S    : 

S.    .: : 

^2::::...;.: 

23 

4.12);  1-371 

24 

4.12) 
4.12} 

S. 
4.12) 
4.20 
4.20 
4.20 

8." 
4.37) 
4  37) 
4.85 
4.36 
4.35 

H. 

8. 

26 

20 

27 

28 

29 

30 

81 

Ayerage. 

4.84 

4.28 

4.32 

4.21 

4.26 

4.41 

4.89 

4.44 

4.60 

4.84 

417 

425 

Lead  imported  and  entered  for  consumption  in  the  United  States,  18$7  to  1891,  inelueipe, 
*         [Calender  years  ending  Deoember  31  from  1886  to  1890;  pravioas  yeara  end  Jane  80.] 


Yeara. 

Oreanddrois. 

Pigs  and  bara. 

8heets,  pipe, 
and  shot. 

Shot. 

Kot 
other- 
wise 
speci- 
fied. 

Total 
▼alna. 

Qnan- 

tity. 

Yalne. 

Quantity. 

Value. 

Qnan- 
tity. 

Yalae. 

Qnan- 
tity. 

Yalne. 

1887... 
1868... 

PmumdM. 

611 

6,945 

$25 

239 

FwmdM, 

65, 322, 923 

63,254,677 

87, 805, 471 

85,895,724 

91,496,715 

73, 086, 657 

72, 423. 641 

46, 205, 154 

32.770.712 

14, 329,  368 

14, 583.  845 

6, 717,  052 

1, 216, 500 

6, 723,  706 

4, 322, 068 

6, 079, 304 

4  037, 867 

3. 072.  738 

5, 862, 474 

17, 582, 298 

7,716,783 

2, 582, 236 

2, 773, 622 

19, 886. 233 

8, 392, 562 

12,812,668 

2, 668, 915 

3, 653, 481 

8,530,837 

3,721,096 

2, 929, 623 

3, 233.  Oil 

2,231.817 

1, 559,  017 

682, 132 

671, 482 

294,233 

42, 983 

246,015 

159, 129 

202,603 

130, 108 

85,395 

143, 103 

491, 310 

219. 770 

69.  891 

76,  243 

593, 671 

104,184 

185. 825 

t9.560 

"Pwa^, 

$6,222 
6,604 
18,885 
10,444 
8,730 
20,191 
21.503 
86,484 
25,774 

$2,828,475 

2,682,987 

3,687,887 

3,648,886 

3,734,046 

2,963,098 

8,254,576 

2,209.660 

1,686,116 

710,442 

673,785 

295.309 

44,122 

246.440 

100,734 

205,651 

138,234 

88,030 

166,740 

603,191 

242,846 

74,638 

86,425 

611,080 

123,015 

142, 137     7. 229 

307, 424 

141, 681 

86,712 

16,  518 

105 

15.  531 

6,879 

4  209 

859 

12 

1870... 
1871... 
1872... 
1873... 

6,978 

316 

32,831 

176 

10 

1,425 

420 

30,219 

58 

20,007 

16,502 

15. 829 

3,748 

1,120 

900 

1,469 

1,510 

1,349 

4 

1.204 

1874... 

1875... 
1876... 

13,206 

820 

1877... 
1878... 

1,000 

20 

1.242       l-(Ui 

063 

209 

54 

^118 
930 
aTi 

1879... 

1880... 

1881... 
1882... 
1883... 

AOo4. . a 

1885... 
1886... 
1887... 
1888... 
1889... 
1890... 
1801... 

6,981 

21,698 

600 

419 

4,218 

715,588 

153, 731 

88.870 

328,  315 

493,463 

106,898 

97 

500 

17 

13 

57 

9,699 

21,487 

2,468 

7,468 

12,947 

6,721 

65  !    \  ^ASi. 

09 
79 

2,449 

8,030 

1,992 

1,372 

964 

802 

977 

1,297 

1,133 

604 

15. 040 

fi.^0 

971,951   22  217 

27,357 
27. 941 
23,103 
35,859 
68,314 
834,179 

1,218 
1, 286 
1,202 
1,417 
3,338 
12,406 
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Old  and  9orap  Uad  imported  and  metered  for  ooniwmpHon  in  ik$  UMUd  Staie$,  1867  to 

1890,  ineluiive. 


Yean  endings 

Qiuuitity. 

Yalne. 

Yean  ending— 

Qnsntity. 

Yalue. 

June  30, 1867 

1868 

I860 

1870 

1871 

1872 

1878 

1874 

1875 

1876 

1877 

1878 

Pound*. 

1,255,233 

2,465,575 

2,983,272 

3,756,785 

2,289,688 

4,257,778 

3,545,098 

395,516 

382,150 

265,860 

249,646 

106,342 

153,202 

101,586 

123,068 

150, 379 

94,467 

171,324 

161,756 

13,897 

13,964 

9,534 

8,383 

8,756 

June  80, 1870 

1880 

1881 

1882 

1883 

1884 

1885 

Deo.  31,  1886 

1887 

1888 

1889 

1880 

Pounds, 

42,288 

218,063 

123,018 

220,702 

1, 094, 133 

160,356 

4,866 

24,726 

136,625 

33,100 

60,816 

(a) 

Il.lfi3 

5,262 

2,729 

6,949 

31,724 

4,830 

106 

882 

4,323 

904 

1.494 

(a) 

a  Indaded  in  pigs  and  ban  after  1889. 
Load  and  manufacture$  of  lead,  of  domestio  produotion,  exported  from  t\e  United  Statee, 


Yean  ending— 

If  annfaoiona  of— 

Total 
yalne. 

Lead. 

Pewter 
and  lead. 

Ban,abot,eto. 

Quantity. 

Yalne. 

Yalne. 

Quantity. 

Yalne. 

Seoi.  80.1700 

Poundi. 

13,440 

900 

19,804 

8,000 

40,583 

126, 537 

172, 323 

65,497 

74,876 

276,940 

43,600 

40,245 

85,844 

Ul,034 

281,168 

94,362 

25,699 

56,192 

66,316 

61,549 

18.604 

180,930 

47.337 

50,160 

76,882 

179, 952 

128,417 

152,578 

72,439 

119,407 

13,480 

60,418 

34,600 

297,488 

375, 231 

81,377 

882,620 

2,177,164 

14,552,357 

15, 366, 918 

18,420,407 

10,188,024 

16,823,766 

3,326,028 

1, 994, 704 

680,249 

261,123 

$810 

Pounds. 

$810 

1803(bamla).. 
1804 

1805 

1808 

1809 

1810 

1811 

'1812 

1813 

1814 

1815 

1816 

1817 

9,993 

22.493 

7,549 

1,799 

3,512 

4,244 

3,098 

1,356 

12,697 

3.347 

3,761 

4,184 

8,417 

4,831 

7,068 

4,483 

6,685 

805 

2,741 

2,218 

17,015 

21, 747 

6,003 

39,687 

96,748 

523,428 

492,765 

596,238 

342,646 

614,518 

124,981 

84,278 

9,988 

22,498 

7,640 

1,799 

8,612 

4,244 

8,008 

1,866 

12,607 

6,167 

9,944 

9,729 

18,602 

9,008 

13,400 

6,466 

7.695 

8,020 

3,174 

6,996 

20,147 

28,206 

18,640 

64,983 

117,294 

540,217 

499,886 

605,256 

857,060 

624,796 

138,676 

92,017 

48,894 

85,479 

28,280 

61,  IM 

1818 

1819 

1820 

1821 

1822 

••••■■•••» 

1823 

1824 

1825 

1826 

$1,820 

6,18:) 

5,545 

6,185 

4,172 

6,422 

983 

2,010 

2,224 

433 

4,777 

3,132 

6,461 

12,637 

15,296 

20,546 

16, 789 

7,121 

10, 018 

14,404 

10, 278 

13,604 

7.  730 

1827 

1828 

1829 

1830 

1831 

1832 

1833 

1834 

•  •  ■  ii#  •  ••  •  • 

1835 

1836 

1837 

1838 

1839 

1840 

1841 

•••••••••• 

1842 

June  80, 1843  (9  montha) . 
18U 

1845 

1846 

1847 

1848 

1849 

30, 198         13, 196 
12,797  :      22.682 

1B60 

1851 

16,  426 
18,469 

229,448 
747,930 

$11,774 
32,725 

1852 
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Lead  and  manufadurea  of  lead  of  domestio  produoHon,  etc. — GontiniiedL 


Yean  ending- 


Jane  80, 1853. 

1854. 

1855. 

1856. 

1857. 

1858. 

1859. 

1860. 

1861. 

1862. 

1863. 

1864. 

1865. 

1866. 

1867. 

1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 
Deo.   81,1886. 

1887. 

1888. 

1889. 

1890. 

1891. 


Manufactures  of— 


Quantity 


Poundt. 


Value. 


128, 315 

79,880 

48,132 

13,392 

302, 044 

429,309 

10L»,  726 

40,835 

314,904 

280,771 

49,899 

39, 710 

178. 779 

43,108 

135, 156 

123,466 

136,666 

140,  (»65 

194, 216 

161, 614 

181, 080 

178,887 


Pewter 
and  lead. 


Value. 


$14,064 
16,478 
6,233 
6,628 
4,818 
27,327 
28,782 
56,081 
30,534 
28,832 
30,600 
30,411 
29,271 
44,483 
27,559 
37,111 
17,249 


Ban,  Bhot,eto. 


Quantity. 


Poundf. 

100,778 
404,247 
166,633 
310,029 
870,644 
900,607 
313,968 
903,468 
109,023 
79,231 
237,239 
228,762 
862,896 
25,278 
99,168 
438,040 


Valuew 


15,640 

^6,874 

14,298 

27,612 

58,624 

48,119 

28.675 

60,446 

6,241 

7.834 

22.634 

18,718 

132,066 

2,828 

6,800 

84.218 


Totd 
Talaew 


•1».«)4 

48,852 

10.631 

23,140 

63,442 

76.446 

67,867 

106,527 

36,775 

86,106 

68,248 

40,120 

101,037 

40,800 

82,860 

71.820 

17,240 

28,316 

70,880 

48,182 

13,302 

302,044 

429.300 

102.720 

40,835 

314,004 

280,771 

40,800 

30,710 

178,770 

43,108 

136,160 

123,400 

130,000 

140,006 

104,210 

101,014 

181,080 

178.1 


ZINC. 

Bt  C.  Kibchhoff. 

The  year  1891  has  been  chiefly  remarkable  for  an  unprecedented  in- 
crease in  the  prodnction  of  spelter.  Bei>ort8  from  all  the  works  in  the 
United  States  show  that  the  production  has  been  as  follows: 

FroduoHan  of  spelter  in  the  United  States. 


1878 

1876 

1880  (oensva  yetr  ending  ICay 

81) 

1882 

1883 

1884 


Short  tons. 


7,848 
15.883 

28,289 
83,765 
86,872 
88,544 


1885 
1886 
1887 
1888 
1889 
1890 
1891 


Short  tons. 


40,688 
42,641 
50,340 
55,903 
58,860 
63,683 
80,887 


The  increase  in  one  year  was,  therefore,  16,654  short  tons,  or  nearly  26 
per  cent.,  the  production  having  nearly  doubled  since  1885. 

Nearly  every  imi>ortant  producer  in  the  country  increased  his  output 
in  1891,  all  the  leading  districts  contributing  to  the  totaL 

Grouped  by  States,  the  product  has  been  as  follows : 

Frodnetion  of  spelter  in  the  United  States,  188$  to  1891,  inelusive,  ly  States, 


Sttttes. 

18fQ. 

1888. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

189L 

nHaoU 

TTanut  ..... 

MiaMrari.... 

Bastomaod 
Soathom 
StfttM  .... 

Total... 

Short 
tons. 

18,201 
7.366 
2,500 

6,698 

Short 

tons. 

16,792 

9,010 

5,730 

5,840 

Short 
tons. 

17,594 
7,850 
5,230 

7,861 

Short 
tons. 

19,427 
8,502 
4,677 

8,082 

Short 
tons. 

21,077 
8,932 
6,870 

6,762 

Short 

tons. 

22,279 

11,955 

8,660 

7,446 

Short 
tons. 
22,445 
10,432 
13,465 

9,561 

Short 
tons. 
23,860 
13,658 
11,077 

10,265 

Short 
tons. 
26,243 
15,199 
13,127 

9,114 

Short 
tons. 
28,711 
22,747 
16,253 

12,626 

83,765 

36.872 

88,544 

40,688 

42,641 

50,340 

55,903 

58,860 

63,683 

80,887 

During  the  year  the  Bertha  Zinc  Company  increased  its  capacity  to 
300  tons  per  month;  the  Weir  Company  added  two  furnaces  at  Weir, 
Kansas;  the  Pittsburg  and  Saint  Louis  Company  very  considerably 
enlarged  its  plant;  a  new  works  was  started  at  Wenona,  Illinois,  and 
a  further  new  producer  is  being  established  in  the  Indiana  natural-gas 
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belt.    Tliese  extensions  have  had  their  effect,  the  production  for  the 
first  half  of  1892  having  risen  to  the  following  figures : 

Froductian  of  ipelier  in  ihs  Untied  States  during  tkefirei  six  months  ofl89t. 

Short  tODA. 

Illinois 15,^83 

Eansaa 14,161 

Miflsouri 8,954 

Eastern  and  Southern  States 6,901 

Total 45,499 

Stock  reports  show  the  following  totals : 

stocks  of  spelter. 


states. 

January  1— 

1889. 

1890. 

189L 

1882. 

minois.....  ■>...■.'  -TT,.- 

Short 
torn. 
360 
800 

Short 

torn. 

268 

1,075 

43 

1,149 

Short 

torn, 

68 

233 

45 

788 

Short 
tons, 

""294* 

61 
S,860 

Kansss 

Ifissonri 

SMt  and  Sonth 

1,621 

Total 

2,781 

2,535 

1,134 

2,715 

PBICES  OF  ZINC. 


The  following  table  summarizes  the  prices  of  spelter  since  1875: 

Prices  of  common  western  spelter  in  New  York  City,  1876  to  1891,  inelu9h§B 
[Cents  psr  pound.    Fignres  in  parentheses  are  eombinatlon  prices.] 


Years. 

January. 

February. 

March. 

April. 

Hay. 

Jnnew 

1 

1 

Highest. 

i 
1 

4i 

1 

i 

1 

8 

1 

i 

s 

1 

1 

1 

1875 

6.75 

6.87 

6.67 

6.25 

6.60 

6.20 

(7.00) 

6.50 

(7.25) 
(8.00) 

7.15 

(7.») 

7.15 

1876 

(7.60) 

7.40 

(7. 75) 

7.50 

(7.75) 

7.62 

(8.00) 

7.60 

7.75 

(8.00) 

7.25 

1877 

6.50 

6.25 

6.62 

6.50 

6.50 

6.87 

6.37 

6.25 

6.25 

6.00 

6.  IS 

5.87 

1878 

5.75 

5.50 

5.62 

5.25 

5.62 

5.25 

5.25 

5.00 

5.00 

462 

462 

426 

1879 

4. 60     4. 25 

4.62 

4.40 

4.62 

4.87 

4.75 

425 

460 

425 

487 

412 

1880 

6.50 

5.87 

6.75 

6.37 

6.75 

6.50 

6.50 

6.12 

6.00 

5.62 

S.60 

5.12 

1881 

5.25 

4.87 

5.26 

5.12 

5.00 

4.87 

5.12 

475 

5.00 

487 

6.00 

475 

1882 

6.00 

5.75 

5.75 

5.62 

5.62 

5.37 

5.50 

5.25 

5.62 

6.25 

6w37 

6.25 

1883 

4.62 

4.50 

4.62 

4.50 

4.75 

4.62 

4.75 

460 

475 

460 

462 

487 

1884 

4.87 

4.20 

4.40 

4.25 

4.60 

4.40 

4.65 

450 

460 

445 

460 

446 

1885 

4.50 

4.12 

4.30 

4.25 

4.80 

4.12 

4.80 

412 

425 

410 

410 

'400 

1886 

4.50 

4.30 

4.55 

4.80 

4.60 

450 

460 

460 

460 

440 

440 

485 

1887 

4.60 

4.50 

4.60 

4.40 

4.60 

4.40 

465 

445 

465 

446 

466 

460 

1888 

5.87 

5.20 

5.35 

5.25 

5.26 

4.87 

487 

460 

465 

460 

460 

450 

1889 

5.00 

5.00 

5.00 

4.90 

4.87 

4.70 

465 

465 

4  85 

462 

5.00 

5.00 

1890 

5.45 

5.35 

5.85 

5.20 

5.80 

5.00 

5.00 

490 

5.45 

5.00 

5.60 

5.86 

1891 

6.00 

5.25 

5.25 

5.00 

5.10 

5.00 

5.10 

490 

490     4.86 

S.10 

490 

zmc. 
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1875. 
1878. 
1877. 
J  879. 
1879. 
1880. 
1881. 
1882. 
18^. 
1884. 
1885. 
1^88. 
1887. 
l>t^3. 
1889. 
1890. 
1891. 


July. 


8 

a 


(7.35) 
7.25 
5.87 
4.75 
4.75 
5.00 
6.00 
6.37 
4.50 
4.55 
4.40 
4.40 
4.50 
4.55 
6.10 
5.60 
6.10 


7.25 
7.12 
5.62 
4.50 
4.37 
4.87 
4.75 
5.12 
4.30 
4.45 
4.10 
4.30 
4.50 
4.50 
5.00 
5.40 
5.05 


Angaat. 


■Sepiemlier. 


I 

s 


(7.25) 
7.25 
5.90 
4.87 
5.82 
5.25 
6.12 
6.50 
4.40 
4.82 
4.60 
4.40 
4.60 
4.87 
6.20 
5.65 
6.10 


1^ 

3 


7.10 
7.00 
5.80 
4.50 
4.80 
4.87 
5.00 
5.12 
4.30 
4.62 
4.40 
4.80 
4.55 
4.50 
5.15 
5.40 
6.00 


I 

a 


(7.25) 
7.12 
5.87 
4.87 
6.00 
5.12 
6.25 
6.37 
4.50 
4.62 
4.82 
4.40 
4.85 
5.12 
5.15 
5.85 
5.00 


i 

3 


7.10 
6.80 
5.75 
4.75 
6.82 
4.75 
5.00 
5.12 
4.40 
4.50 
4.50 
4.25 
4.80 
4.75 
5.10 
5.50 
4.85 


October. 


1 

-a 
a 


(7.40) 
8.75 
5.90 
4.82 
8.87 
6.00 
6.37 
6.87 
4.45 
4.55 
4.82 
4.30 
4.65 
5.12 
5.16 
6.00 
5.16 


4i 

s 

s 


7.16 
6.82 
5.70 
4.50 
6.00 
4.87 
6.25 
5.12 
4.35 
4.40 
4.50 
4.25 
4.50 
4.87 
5.10 
5.65 
4.95 


Koyember. 


8 


(7.40) 
6.82 
5.87 
4.75 
6.25 
4.90 
5.87 
5.12 
4.40 
4.40 
4.60 
4.80 
4.80 
5.12 
5.25 
6.10 
4.90 


I 


7.15 
8.37 
5.82 
4.50 
5.87 
4.85 
6.60 
4.87 
4.37 
4.30 
4.45 
4.25 
4.52 
4.87 
5.05 
5.90 
4.75 


Deceanber. 


8 

-a 
a 


(7.40) 

8.50 

6.76 

4.37 

8.25 

4.75 

6.00 

4.87 

4.37 

4.25 

4.80 

4.50 

5.87 

5.12 

5.35 

6.00 

4.76 


4i 

8 

3 


7.16 
6.87 
5.50 
4.25 
8.00 
4.85 
5.87 
4.50 
4.35 
4.00 
4.45 
4.36 
5.00 
4.87 
5.30 
5.90 
4.85 


It  will  be  observed  that  the  course  of  prices  during  1891  was  nearly 
uninterruptedly  downward.  Opening  with  a  nominal  quotation  of  6 
cents  x>er  pound,  the  first  serious  buying  movement  was  satisfied 
quickly,  in  the  middle  of  the  month  of  January,  at  5^  cents.  Business 
dragged  through  February  and  into  March,  the  market  settling  down  to 
5  cents.  A  moderate  amount  of  buying  caused  a  firmer  feeling  to 
develop  among  smelters,  and  5.10  cents  was  for  some  weeks  the  asking 
price.  But  a  slow  demand  and  accumulating  supplies  caused  the 
market  to  soften  gradually  during  April,  the  month  closing  at  4.85 
cents.  May  and  the  greater  part  of  June  witnessed  a  dragging  mar- 
ket, until  finally  fireer  buying  carried  the  metal  back  above  the  5-cent 
mark.  During  July  smelters  adhered  to  5.10  cents  as  the  selling  price, 
but  the  volume  of  sales  was  small.  It  was  only  early  in  September 
that  sellers  began  to  make  more  tempting  offers,  transactions  being  on 
the  basis  of  4.90  cents.  A  revival  of  buying  toward  the  end  of  the 
month  created  a  rising  tendency,  and  temporarily,  early  in  October, 
spot  metal  brought  as  much  as  5.20  cents.  The  withdrawal  of  buyers, 
however,  caused  a  reaction,  which  continued  during  the  whole  of  No- 
vember, and  brought  spelter  down  to  4.75  cents.  The  tendency  con- 
tinued during  the  last  month,  the  year  closing  with  the  market  weak 
at  4.65  cents. 

Messrs.  Henry  E.  Merton  &  Co.,  of  London,  make  the  following  report 
on  the  spelter  production  of  Europe: 

E$timaie  of  the  production  of  zino  in  Europe. 


ConntrlM. 

1891. 

1890. 

1889. 

1888. 

1887. 

1886. 

Shine  district  and 

^^^Ifiiflni   r  -  r  ......  . 

Long  tons. 

139, 895 

87,080 

29.410 

18,380 

8,760 

6,440 

Long  tons. 

1^,830 

87,475 

29,145 

18,240 

3,620 

7,185 

Long  tons. 

134,848 

85,483 

30,808 

16,785 

8,026 

6,330 

Long  tons. 

133,245 

83,375 

28,783 

16, 140 

8,785 

4,977 

LofUftons, 

130,996 

81,875 

19,339 

18,028 

8,580 

6,338 

Long  tons. 

129,020 

81,830 

20,730 

16,305 

4,145 

6,000 

Rflwift 

Grest  Britain 

Frsnc«  and  Spain. . . 
Poland  

Anstri*  ............ 

Total 

284.745 

283,246 

277,078 

288,305 

2SA  ARK          9*^  09A  1 

«W,  OWW     I 
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E$Umate  of  the  production  of  gino  in  Europe — Continued. 


Countries. 


Rhine  district  and  Beldam 

Silesia 

Great  Britain 

France  and  Spain 

Poland 

▲ustria 

Total 


1885. 


Long  t<nu, 

1»,754 

79,823 

24,299 

14,847 

5,019 

5,810 


269,152 


1884. 


Long  ton*. 

129,240 

76, 116 

29,259 

16,841 

4,164 

6,170 


260,290 


1883. 


Long  tons, 

m,891 

70,406 

28,661 

14,671 

3,733 

6,267 


247,628 


1882. 


LongtJM. 

119, 193 

68,811 

25,581 

18,075 

4,400 

6.709 


242,769 


188L 


Longtont. 

110,989 

66,497 

24,419 

(a)  18, 358 

(a)  4, 000 

6,825 


230,088 


1880. 


Long  torn. 

98,830 

64.459 

(a)  22, 000 

15.000 

(a)  4. 000 

5,970 


210,259 


a  Estimated. 


The  output  of  the  works  in  the  different  districts  was  as  follows: 

Production  of  eino  hy  principal  foreign  producere. 


Districts. 


Bhine  district  and  Belgium : 

Yieille  Montagne 

Stolberg  Co 

Auntro-Belge 

G.  Dumont  &  Frftres 

Rhein-Nassan  Co 

L.  de  Laminne 

Escombrera  Bley  berg 

Grille 

Kftrk,  Westf.,  Bergw.,  Ver. 

Ifou  velle  Montagne 

Berselias 

Escbger  Ghesqoidre  A  Co . 


ISoci6t6  Prayon 
Soci6t6de 


aron  . 
!Boom 


Sflesia: 

Schleslsche  Actlen-Gesellsohaft 

G.  von  Giescbe's  Erben 

Hersog  Ton  UJest 

Graf  H.  Henckel  yon  Dounersmarck. . 

Graefin  Schaffgotsch 

Graf  G.  Henckel  von  Donnersmarck. . 
Graf  Lazy  Henckel   von    Donners- 
marck (included  in  Graf  H.  Henckel 

v.D.) : 

H.Rotb 

Wiinsch 


1891. 


Long 
tont. 
63,820 
15,040 
9,425 
8,370 
8,075 
6,810 
5,770 
5,300 
5,600 
5,550 
5,155 
8,840 
4,130 
2,720 


139,695 


25,246 

18,700 

16,795 

11,230 

5,310 

3,905 


1890. 


Long 
tons. 
52,805 
14,855 
9,250 
8,350 
7,960 
6,760 
5,630 
5,490 
6,485 
5,350 
6,175 
4,065 
4,100 
2,295 


137,630 


Yereinigte  Eoni^s  &.  Laurabutte 
Baron  v.  Horschitz'sche  Erben. .. 
Fiscus 


Great  Britain: 

Vivian  4t  Sons 

English  Crown  Spelt«r  Co.  (Limited) . 

DilTwyn&Co 

Swansea  Yale  Spelter  Co 

Yilliers  Spelter  Co 

Pascoe,  Grenfell  &.  Sons 

Nenthead  &.  Tynedale  Co 

John  LyHRght  (Limited)... 

Staffordshire  Knot 

Minera  Mines 

H.Kenyon  &.  Co 


France  and  Spain: 
Asturienne.... 


Austria: 

Sacor  

Ciili 

Siersza-Xiedzieliska 


Poland. 


1,730 
1,920 

1,180 
650 
215 


87,080 


7,235 
6,180 
3,580 
1,840 
2,125 
1,060 
1,440 
4,185 


2,265 
500 


29,410 


18,360 


1,280 
1,810 
8,350 


6,440 


24,840 
18, 550 
16,355 
11,670 
6,265 
4,090 


1,750 

1,880 

1,020 

830 

225 


87,475 


6,605 
4,945 
8,930 
1,615 

1,890 
1,160 
1,530 
4,450 

350 
2,170 

500 


1889. 


Long 
tons. 
52, 016 
14,634 
9,245 
8,863 
7,470 
6,693 
6,560 
5,363 
6,805 
6,090 
4,910 
4,303 
8,956 
a  750 


134,648 


133,245 


23, 676 
18,206 
16,202 
11,392 
6,405 
3,943 


1,660 

1,907 

1,130 

963 

170 


85,653 


29,145 


18,240 


1,430 

1.880 
3,825 


7,135 


3,620 


6,842 
4,981 
4,540 
2,161 
2,180 
1,272 
1,507 
6,113 
1,100 
610 
500 


30,806 


16,785 


1,210 
1,6T0 
3,450 


1888. 


Long 
tons. 
51,670 
14, 036 
9,140 
%.759 
7,586 
6,597 
4,930 
6,299 
6,537 
5,032 
4.818 
4,137 
8,906 
1,798 


1887. 


Long 
ton*. 
51, 517 
14,070 
9,280 
8,368 
7,588 
6,745 
4,925 
6,100 
6,553 
4.976 
4,890 
4,079 
8,905 


1886. 


Lvng 
tofu. 
60,790 
14,065 
9.130 
8,000 
7,730 
6,550 
5,315 
5,075 
4,950 
4,995 
4,985 
3.710 
3,725 


130,995  1 129,  020    129,754 


22,917 
17,594 
15,456 
11, 193 
6,402 
4,114 


1,555 

1,906 

1,166 

935 

137 


83,375 


6,610 
4,980 
8,904 
2,150 
1,993 
1,330 
1,516 
8,750 
150 


500 


26,783 


16,140 


1885. 


Long 

torn. 
50,687 
14, 452 
9,610 
7,072 
7.676 
7.0J9 
6,835 
5,158 
4,429 
5.079 
5,046 
3,7(*2 
3,879 


22,680 
17,600 
16,835 
11,565 
6,430 
1,565 


1,670 

1,885 

1,065 

910 

170 


81, 375 


4,840 
4,007 
2,843 
1,798 
1,810 
1,124 
1,317 
1,600 


600 


22,730 

17,505 

15.610 

9,355 

6,505 

1,670 


2,450 
1,675 
1.860 
1,185 
915 
170 


81,630 


7,389 
8,248 
8,015 
2,060 
1,880 
727 
1,193 
1,218 


500 


19,839 


16.028 


6,330 


1,087 
1,240 
2,650 


866 
1,272 
8,200 


21,230 


16,306 


1,000 
1,360 
2,640 


4,977      6,338       5,000       5,610 


21,750 

16,782 

15,595 

9,t>8l) 

6,091 

1,682 


^165 
1,733 
1,858 
1,305 
876 
106 


79,623 


8,048 
8,500 
2,967 
2,185 
1,985 
1,082 
1,380 
1,952 
700 


500 


24.299 


14,847 


970 
1,440 
8,200 


3.  026  'tt  3,  785 


3, 580       4, 145 


6,019 


a  Estimated. 
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Zinc  imported  and  entered  far  coneumption  in  the  United  States,  1867  to  1891,  inolueive. 


TesTB  ending- 

Blocks  or  pigs. 

Sheets. 

Value  of 
manufao- 

Total 
value. 

Qnantity. 

Valne. 

Quantity. 

Value. 

tores. 

Poundt. 

Pounda, 

Jane  30,1867 

5,752,611 

$256,366 

5,142,417 

$311,767 

$1,836 

$569,968 

1868 

9, 327, 968 

417,273 

8,557,448 

203,883 

1,623 

822,779 

18«9 

13,211,575 

590,332 

8, 306, 728 

478,646 

2,083 

1,071,061 

1870 

9, 221, 121 

415,497 

9,542,687 

509,860 

21,606 

947.053 

1871 

11,159.040 

508, 355 

7,646,821 

409,243 

26,366 

943,964 

1872 

11, 802, 247 

522, 524 

10,704,944 

593,885 

68.668 

1, 175, 077 

1873 

6,839.807 

331, 399 

11, 122, 143 

715,706 

66,813 

1, 103, 918 

1874 

3,593,570 

203, 479 

6, 016, 835 

424.504 

48,804 

676,287 

1875 

2,034,252 

101, 766 

7,320,713 

444,539 

26,330 

572,635 

1876 

947,322 

66,082 

4,611,360 

298,308 

.      18,427 

872, 817 

1877 

1,266,894 

63,250 

1,341.333 

81, 815 

2,496 

147,  561 

1878 

1,270,184 

67,763 

1.255,620 

60,381 

4,892 

132, 026 

1879 

1,419,791 

53,294 

1,111,225 

63,050 

8,874 

109. 718 

1880 

8,092,620 

371,920 

4,069,310 

210, 230 

8,571 

585,721 

1881 

2.859,216 

125, 457 

2,727,324 

129,158 

7,603 

262, 218 

1682 

18, 408, 391 

736,964 

4, 413, 042 

207,032 

4,940 

948,936 

1883 

17,067,211 

655,503 

3, 309, 239 

141,828 

6,606 

802,932 

1884 

5,869,738 

208,852 

952,253 

36,120 

4,796 

249,767 

1885 

3,515,840 

113,268 

1,839,860 

64,781 

2,054 

180, 103 

Deo.   31,1888 

4, 300, 830 

136, 138 

1, 092, 400 

40,320 

9,162 

185,620 

1887...... 

8, 387, 647 

276, 122 

926, 150 

32, 626 

11,329 

819,977 

1888 

8,825,947 

146, 156 

205,287 

12,558 

12,080 

170, 794 

1889 

2, 052, 559 

77,845 

1,014,873 

43,356 

19,580 

140,781 

1890 

1,997,524 

101, 335 

781, 266 

43,495 

9,740 

154, 670 

1891 

808,094 

41,199 

21,048 

1,460 

42,659 

Imports  of  zinc  oxide  from  1885  to  1891,  incltisive. 


Years  ending- 


June  ao,  1885 
Dec   31,1886 

1887 
1888 
1889 
1890 
1891 


Dry. 


Pounds. 
2, 233, 128 
8,526,289 
4,961,080 
1,401,342 
2, 686, 861 
2,631,468 
2,839,351 


In  oil. 


Pounds, 

98,566 

79,788 

123,216 

61,985 

66,240 

102,298 

128,140 
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Exparii  of  gine  and  Hne  ore  of  domesUo  produotum,  1864  to  1891^  itieliMive. 


Yean  ending— 

Ore  or  oxide. 

PUtee,  aheete,  pige, 
or  bare. 

Valne  of 

mannfao- 

torea. 

Total 
Talae. 

QoAntity. 

Yalne. 

Quantity. 

Value. 

Jnne80.1864 

Owt. 

14,810 

99.371 

4,485 

8,676 

8,344 

$116,481 
U4, 149 
25,091 
32,041 
74, 706 
66,411 
81,487 
48,292 
20,880 
2,304 
20,037 
20,659 
66,259 
84,468 
83,831 
40,399 
42.036 
16,405 
13,736 
11,509 
16,685 
22,824 
49,455 
17,286 
18,  U34 
73.802 
195, 113 
149,435 

Pound*. 

96,738 

184,183 

140.798 

812.227 

1,022,699 

$12,269 
22,740 
13,290 
30,587 
68,214 

$128,700 

136.  R89 

38,381 

62,628 

142,920 

66,411 

92,159 

56,116 

26.606 

6,960 

28.649 

25.904 

82.243 

150,708 

800.978 

211,053 

161,300 

149.378 

138,374 

83.224 

80.927 

35.085 

138,178 

43.092 

41.402 

158.583 

844.991 

466,538 

1865 

1866 

1867 

1868 

1869 

1870 

16,286 

9,621 

8,686 

234 

2,650 

8,083 

10, 178 

6,428 

16,050 

10,660 

13,024 

11,390 

10,904 

8,045 

4,780 

6,840 

26,620 

4,700 

4,560 

26,760 

77,360 

8,791 

110. 167 

76,380 

62,919 

78,963 

43.566 

88.090 

134,542 

1,419,922 

2, 645. 320 

2. 132, 949 

1,868.302 

1,491,786 

1,489,552 

852,833 

126.043 

101.685 

917,229 

136,670 

62,234 

879.785 

8,295.584 

4,294.656 

10.672 

7,823 

6.726 

4,656 

8,612 

4,245 

11.651 

116, 122 

216.580 

170,654 

119,264 

132,805 

124,638 

70.981 

9,576 

7,270 

75. 192 

9.017 

4.270 

44,049 

126,291 

278,182 

1871 

1872 

1873 

1874 

1875 

$1,000 

4,333 

1.118 

667 

1876 

1877 

1878 

1879 

1880 

1881 

168 

1882 

1883 

734* 

4,666 
4,991 
13,526 
16.789 
19,098 
35,732 
23,587 
38,921 

1884 

1885 

Deo.  81.1886 

1887 

1888 

1889 

1890 

1891 

QUICKSILVER. 

In  spite  of  a  considerable  deoUne  in  the  product  of  the  principal  pro- 
dacer,  the  New  Almaden  mine,  the  total  product  in  California  was 
practically  the  Bame  in  1891  as  in  1890;  that  is,  22,904  fiasks  in  1891, 
worth  tljOSajSSe,  and  22,926  in  1890,  worth  $1,203,015.  The  average 
price  decreased  from  $48.33  per  flask  to  $46.25.  The  New  Almaden 
mine  was  operated  at  a  loss  of  $6  per  flask.  This  decline  at  New  Al- 
maden was  compensated  hy  the  mines  In  Napa  connty,  which,  how- 
ever, increased  their  ontpat  markedly.  The  prospect  is  for  an  increase 
in  prodact  in  1892,  the  producing  capacity  of  two  or  three  mines, 
notably  the  Bradford,  being  considerably  augmented.  At  the  latter 
two  new  furnaces  are  nearly  completed  and  a  third  is  in  course  of 
construction.  It  is  probable  that  for  a  few  months  after  the  new 
furnaces  begin  operations  the  product  of  this  mine  may  reach  a  thou- 
sand flasks  a  month. 

Tclat  prodMol  of  quiektilvtr  i»  tht  United  State*. 
[Tluka  of  ^t^  pooiid*,  nU.] 
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oduction  of  quicksilver,  in  flasks,  in  California,  from  1880  to  1891,  hy  months. 


nths. 


180. 


7- 
iry 


iber. 
T — 
iber . 
ber.. 


otal 

181. 


ry. 
iry 


it.... 
aber. 

'T  — 

iber . 
ber.. 


otal 

)82. 


ry.. 

My 


»t... 

nber. 

IT — 

iber . 
iber.. 


otal 


ry. 

try 


It.... 
nber. 
)r — 
iber. 
ber.. 


1,539 
1,809 
2,lb5 
1,667 
1,938 
1,985 
1,688 
2,360 
2,166 
1,858 
2,238 
2,062 


23,465 


2,259 
2,187 
2,466 
2,507 
1,346 
1,780 
2,208 
2,260 
2.090 
2,223 
2.572 
2,162 


26,060 


1.632 
1,924 
2,078 
2,110 
2,446 
2,318 
2,522 
2,432 
2,766 
2,844 
2,619 
2,379 


28.070 


2,497 
2,150 
2,230 
1,756 
2.344 
2,214 
2,618 
3,000 
3,010 
2,672 
2. 2' 2 
2,2  7 


oUl I  29.0'0 


384. 

ry ;  1.440 

iry '  1,458 

,  1,606 

i  1,785 

,  1.672 

1,859 


M 

9 


203 
06 
443 
165 
226 
269 
250 
312 
245 
216 
539 
246 


3,209 


330 
171 
206 
158 
200 
201 
110 
209 
212 
140 
577 
261 


2,775 


179 
121 
160 
127 
269 
121 
169 
130 
129 
266 
156 
126 


142 
310 
239 
103 
356 
127 
135 
189 
175 
166 
96 
101 


2,139 


140 
32 
354 
284 
218 
196 
160 
190 
187 
165 
180 
88 


2,194 


178 
145 

70 
174 
211 
131 
195 
184 
225 
251 

96 
311 


1. 953  2, 171 


112 
133 
142 

76 
144 
137 

85 
139 
164 
272 
115 

87 


1.606 


103 
59 
36 
75 

125 
44 


367 

181 

202 

243 

135 

165 

141 

94 

45 

109 

78 

134 


1.894 


127 
1U4 
123 
50 
53 
118 


3 

n 


760 
965 

1,286 
611 

1,130 
819 
933 
878 
687 
865 

1,209 
563 


10,706 


895 

635 

1,100 

706 

1,163 

1,463 

1,057 

1,139 

1,076 

969 

588 

361 


11, 15a 


623 
460 
359 
319 
354 
522 
579 
418 
430 
370 
280 
300 


5,014 


280 
310 
335 
310 
350 

91 
130 
112 
285 
206 
160 

63 


2,612 


263 


68 

76 

200 


•a 

3 

o 


1,000 
535 
730 
645 
560 
550 


340 
300 
1.100 
500 
410 


6,670 


1,300 
600 
350 
357 
500 
340 
255 
300 
201 
400 
375 
250 


5,228 


50 

210 

200 

229 

13 

30 


50 
140 
60 
81 
75 


1,138 


77 
7 


84 


200 


B 

S 


O 


550 
565 
565 
574 
572 
585 
540 
525 
452 
667 
467 
490 


6,442 


451 
399 
400 
447 
681 
801 
714 
585 
457 
414 
434 
458 


6,241 


395 
348 
505 
486 
521 
456 
410 
490 
513 
516 
200 
339 


390 
364 
305 
294 
293 
400 
446 
315 
297 
215 
208 
342 


3.869 


373 
241 
223 
232 

169 
258 


205 
375 
251 
161 
315 
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455 
455 
480 
358 
591 
850 


4,416 


430 
233 
605 
466 
659 
621 
481 
490 
592 
485 
310 
280 


5,552 


430 
440 
459 
525 
737 
485 
380 
582 
641 
580 
718 
865 


5,179  ! 6,842 


590 
295 
485 
530 
325 
360 
452 
695 
750 
521 
613 
274 


5,  890 


329 
276 
249 
422 
245 
215  1 


135 

174 

152 

69 

6 


I 

8 

o 


39 

110 

210 

96 

164 

142 

118 

133 

122 

57 

42 

46 


1,279 


13 


179 

123 

97 

94 

47 

57 

113 

106 

166 

70 


1,065 


144 

98 

91 

57 

66 

76 

111 

888 

348 

229 

306 

221 


2, 124 


262 

156 

162 

142 

164 

184 

150 

76 

81 

134 

102 

56 


1,669 


28 
9 
2 


9 

o 

1 


232 

130 
98 

239 
90 

386 
70 
68 
81 
98 
66 
42 


1,600 


43 
4 


23 
25 
68 
156 
120 
37 
63 
30 
15 


584 


33 
21 
24 


5 
28 
15 
11 
17 
13 
55 
19 


241 


7 

4 
14 

3 

13 
10 

2 


30 


18 


101 


1 

o 
H 


4,670 
4,896 
6,977 
4,261 
5,351 
6,283 
4,189 
5,260 
4,708 
5,275 
6,748 
4,309 


59,926 


5,861 
4,261 
5,560 
6,071 
4,889 
6,564 
5.188 
5,350 
4,965 
4,965 
6,232 
3,946 


60,851 


3,664 
3,767 
3,946 
4,027 
4,611 
4,167 
4,381 
4,685 
6,209 
5,129 
4,511 
4,635 


52,732 


4,582 
3,600 
3.875 
3,  3.54 
3,708 
3,561 
4,024 
4,431 
4,642 
4,129 
3,488 
3,271 


46,725 


2,805 
2,  321 
2,459 
2,709 
2,470 
2,694 


sUoa  of  ^tna  and  Napa  mines  from  1880  to  1883  under  heading  of  "Napa  mVne.       b'Scrvr  'a^<b% 
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Production  of  quioJcsilver,  in  flasks,  in  Calif  omia,  eio, — Continiied. 


Months. 


1884. 


Jnly 

Angust  ... 
September. 
October — 
Noyember . 
December . 


Total 
1885. 


Jaanary  •-• 
Febnuury.. 
Mux}h..... 

April 

May 

June 

July 

Auffuit.... 
September. 
October — 
Kovember 
December. 


Total 
1888. 


Total. 
1887. 


January ... 
February.. 
March..... 

April 

May , 

June 

July 

Aueuat.... 
September . 
October.... 
Noyember . 
December.. 


Total.. 

1888. 

Januuy ... 
February.. 

March 

April 

May 

June 

July  

August.... 
September. 
October.... 
Noyerober . 
December.. 


Total 


1,648 
1.804 
1,448 
1,625 
1,000 
1,880 


20,000 


January 

February 

March 

April 

Miy 

June 

July  

August 

September . . . . 

October 

Noyember .... 
December 


1,7C0 
1,608 
1,600 
2,003 
2,000 
1,750 
1,750 
2,104 
1,936 
1,508 
1,576 
1,977 


21,400 


1,481 
1,100 
1.522 
1,256 
1,600 
1,806 
1,572 
1,240 
1,210 
1,280 
1.900 
2,083 


18,000 


1,004 

1,700 
1,584 
1,671 
2,040 
1,700 
1,567 
1,617 
1,535 
1.405 
1,225 
2,152 


20,000 


2,650 
l,r30 
1,400 
1,570 
1,610 
1,500 
1,100 
1,109 
1,178 
1,260 
1,400 
1,475 


20 

63 

67 

115 

167 

152 


1,025 


190 
70 
80 
80 
76 
62 
76 
80 
86 
85 
122 
130 


71 
47 
62 
68 
82 
36 


I 


I 


881 


1,144 


70 
176 

20 

00 
101 
110 

06 
105 
179 
106 
180 
176 


1,406 


162 
140 
110 
157 
126 
127 
176 
160 
297 
171 
113 
143 


1,890 


118 

82 

90 

110 

125 

120 

120 

110 

60 

185 

90 

110 


18,000  I  1,820 


40 
84 


60 
48 
48 
67 
42 
43 
87 


886 


42 
24 
21 
86 
18 
10 
24 
86 
80 
60 
76 
84 


400 


76 
43 
48 
20 
27 
03 
67 
61 
42 
64 
71 
62 


62 
20 
85 
25 
63 
08 


890 


24 
86 
83 
69 

194 
91 

209 

150 
85 

123 
61 

122 


1,296 


100 
108 

91 
172 

36 
113 

98 
119 
100 
150 
191 
171 


1,449 


185 

40 

95 

105 

50 

170 

125 

90 

120 

140 

214 

156 


678 


36 
80 
60 


1,490 


292 
156 
150 
138 
155 
189 
167 
215 
195 
180 
178 
151 


126   2. 164 


200 
306 
68 
160 
150 
106 


1,170 


36 


36 


268 
834 
864 
828 
290 
292 


3,292 


172 
246 
314 
840 
269 
830 
321 
324 
347 
236 
292 
270 


8,460 


274 
226 
116 

00 
126 
138 
156 
107 
171 
100 

80 


1,040 


66 
86 
105 
00 
152 
126 
194 
108 
123 
132 
127 
147 


1,446 


61 
64 
43 
95 
69 
26 
34 
29 
42 
47 
28 
87 


I 


874 
228 
136 
163 
132 
172 


2,031 


180 
06 
88 

142 
62 

112 
46 

118 

201 
52 
64 

160 


1,300 


162 
132 
209 
328 
228 
276 
346 
813 
303 
392 
477 
813 


3,478 


460 
240 
125 
200 
100 
200 
200 
200 
400 
300 
165 
300 


101 
110 
169 
90 
240 
130 


1.376 


181 
180 
145 
145 
190 
250 
191 
175 
180 
186 
190 
235 


2,197 


147 
192 
218 
172 
128 
123 
188 
74 
82 
124 
200 
162 


1,760 


2,880 


246 

105 

05 

143 

226 

94 

50 


181 
150 
275 
21^ 
216 
220 
205 
275 
160 
304 
247 
250 


2,694 


235 
223 
288 
324 
320 
345 
248 
347 
370 
444 
475 
450 


I 
I 


68 

104 

91 

40 


882 


87 
76 
88 
87 


63 

60 


65 
43 
48 


446 


78 
63 
43 
62 
76 
71 
64 
76 
64 
65 
65 
33 


735 


61 


74 
91 
80 
82 
66 
72 
26 
66 
82 
*  9 


689 


84 
79 

108 

163 
80 

110 
94 
03 
58 
88 
82 

122 


I 
1 


201 
220 
195 
228 
293 
232 


1,371 


170 
248 
270 
292 
357 
454 
463 
527 
357 
294 
220 
192 


625       959  4,065  11,151  3,848 


8 

a 

a 
s 

o 

} 


19 


8 

6 

10 

47 
77 
82 
87 
62 


382 


84 
45 

76 
62 
.05 
78 
127 
84 
83 
52 
35 
66 


786 


12 


140 
81 
40 

104 
40 
78 
25 
49 
74 
34 


627 


84 
51 
37 
28 
05 

118 
83 

117 
88 
06 

103 
02 


002 


& 


2,028 
2,012 
2,377 
2,668 
Z985 
2,885 


81,913 


2,483 
2,316 
2,262 
2,816 
2,793 
2,713 
2,604 
3,047 
2,978 
2,468 
2,468 
3.035 


32.073 


2.396 
2,103 
2,425 
2,203 
2,381 
2,722 
2,601 
2,202 
2,108 
2,890 
8,232 
8,126 


29,961 


8,077 
2,408 
2,456 
2,686 
2,830 
2,822 
2,820 
2,881 
2,023 
2,859 
2,618 
3,485 


33,760 


3,940 
2,733 
2,481 
2,862 
8,037 
2,056 
2,850 
2,547 
2,348 
2,635 
2,604 
2,730 


33,250 
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Production  of  quioMlver,  in  fla9kBf  in  Califomiaf  etc. — Continued. 


Ifontlit. 


1888. 

Jsnnjuy ... 
FebnutfT.. 
Mareh 

^.:::::: 

June 

July 

Anjnwt.... 
Septomber. 

Ootober 

VoTember . 
nber.. 

Totid 


January 

Febmary 

Haroh 

April 

Mix 

Jane , 

July 

Aoirnst 

Septonber.... 

October 

Norember.... 
December  .... 

Total... 


I89L 

January ... 
Febniary . . 
March 

^.:::::: 

June 

July 

Aniroat. ... 
September. 
October — 
KoTcmber . 
nber  . 

Total 


1,200 

820 

1,280 

1,248 

870 

850 

(MA 

1.000 
070 
1,800 
1,800 
1,185 


13,100 


8S2 

728 
1,000 

778 
1,100 
1,086 
1,100 
1,000 
1,000 
1,004 
1,084 
1,127 


12,000 


850 
814 
827 
868 
800 
700 
545 
620 
500 
500 
455 
621 


8,200 


65 
65 

70 
70 
70 
75 
70 
70 
75 
80 
130 
140 


880 


100 
60 
57 
70 
60 
66 
70 

100 
55 
86 

165 
80 


887 


60 
75 
22 
66 
70 
55 
55 


M 


206 

117 

124 

64 

78 

80 

188 


812 


60 


11 
1 


80 

120 

111 

87 

25 


506 


65 

85 

100 

130 


782 


22 

70 
50 
60 
123 
61 
27 
27 


442 


I 
I 


173 
173 
175 
215 
182 
235 
211 
216 
224 
164 
150 
155 


2,283 


108 

186 

80 

88 

82 

178 

131 

147 

174 

127 

143 

162 


1,608 


170 

03 

130 

108 

120 

126 

82 

57 

122 

100 

105 

151 


1,375 


I 

-a 

1 


I 

-•a 

I 


81 
45 
34 
80 


41 
17 
87 
70 
80 
61 


556 


55 

11 
110 
48 
70 
111 
106 
120 
202 
203 
115 
174 


1,334 


131 
274 

84 
164 

76 
210 
131 
243 

46 
145 
130 
200 


1,844 


4 


68 
308 
326 
233 


831 


847 
135 


125 
242 


848 


«l 

I 


885 
400 
380 
320 
445 
415 
340 
430 
360 
385 
380 
330 


4,600 


270 
245 
265 
210 
175 
155 
210 
100 
185 
135 
238 
210 


2,488 


260 
286 
865 
315 
240 
101 
235 
336 
350 
418 
380 
306 


3,605 


I 


84 

76 

88 

82 

87 

211 

135 

168 

77 

87 

107 

112 


1,345 


I 
I 


230 
182 
116 
119 
182 
152 
110 
170 
136 
214 
134 
178 


1,874 


46 

126 
77 

108 
84 
74 
70 

153 
66 
68 
78 

105 


1,046 


118 

121 

166 

153 

67 

187 

118 

88 

72 

201 

136 

227 


1,660 


75 
46 

121 
82 
03 
85 

127 

lie 

136 
173 
125 
108 


1,280 


142 

132 

75 

86 

151 

104 

111 

141 

49 

139 

206 

250 


S 

a 

B 

I 


100 
52 
63 

108 
73 
63 
68 
68 
61 
64 
72 

122 


824 


41 

60 

HI 


5 
68 
85 
69 
38 
42 
68 
140 


787 


216 
85 


48 
100 
177 
164 
126 
256 

87 
202 
080 


1,686 


2,451 


o 
H 


2,337 
1,813 
2,217 
2,203 
2,085 
2,218 
2,066 
2,223 
2,073 
2,453 
2,492 
2,284 


26,464 


1.708 
1,462 
1,832 
1,888 
1,660 
1,802 
1,000 
1,987 
2,055 
2,3U 
2,430 
2,364 


22,026 


2,317 
2,095 
1,729 
1,978 
1,747 
1,721 
1,473 
1,648 
1,469 
1,690 
1,931 
3,106 


22,004 


Prices. — It  is  somewhat  unusaal  that  with  prodaction  and  stocks 
decreasing,  the  price  of  quicksilver  should  not  have  advanced  in  1891. 
Instead  of  that,  the  tables  below  show  that  in  London  the  highest  price 
in  1891  was  below  the  lowest  of  1890  and  the  prices  in  the  United 
States  were  nearly  proportionate.  An  increase  in  price  is  expected  in 
1892. 
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MINERAL  RESOURCES. 


Stghest  and  Unoesi  prices  ofquiokHlver  in  1691, 


MonthB. 


January . . 
February . 
Marob..... 

April 

Mky 

June 

July 

August . . . 
September 
October... 
November 
December. 


San  FranciBco. 


Highest. 


$51.00 
47.50 
46.50 
46.00 
45.00 
48.00 
42.00 
45.00 
41.00 
46.50 
47.50 
48.00 


Lowest. 


$49.00 
47.50 
45.00 
42.00 
43.00 
42.00 
39.50 
41.00 
41.00 
45.00 
47.50 
47.50 


London. 


Highest. 


A    f.  d. 

8    12    6 
8    10 
8    10 

2 

0 

0 
15 
10 

7 

0 

2 

0 


8 
8 
8 
7 
7 
7 
8 
8 
8 


0 
0 
6 
0 
0 
0 
0 
6 
0 
6 
0 


Lowest. 


A    f.  d. 

8    10    0 

7 

5 
15 
15 
12 


8 
8 
7 
7 
7 
7 
7 
7 
7 
8 
7 


5 

10 

0 

17 


6 
0 
0 
0 
6 


12    6 
5    0 


0 
0 
0 
6 


The  following  table  shows  the  range  in  price  of  quicksilver  in  the 
Ban  Francisco  and  London  markets  for  the  past  forty- two  years: 

Highest  and  loicest  prices  of  quicksilver  during  the  past  forty-two  years. 


Years. 

Price  in  San  Fran- 
cisco, per  flask. 

Price  in  London,  per 
flask. 

Highest. 

Lowest. 

Highest. 

Lowest. 

1850 

$114.75 
76.50 
61.20 
55.45 
55.45 
55.45 
51.65 
53.55 
49.75 
•      76.50 
57.85 
49.75 
38.25 
45.90 
45.90 
45.90 
57.35 
45.90 
45.90 
45.90 
68.85 
68.85 
66.95 
91.80 
118.55 
118. 55 
53.55 
44.00 
85.95 
84.45 
34.45 
31.75 
29.10 
28.50 
35.00 
33.00 
39.00 
50,00 
47.00 
50.00 
58.00 
51.00 

$84.15 
57.35 
55.45 
55.45 
55.45 
51.65 
51.65 
45.90 
45.90 
49.75 
49.75 
34.45 
34.45 
88.25 
45.90 
45.90 
45.90 
45.90 
45.90 
45.90 
45.90 
57.35 
65.00 
68.85 
91.80 
49.75 
34.45 
30.60 
29.85 
25.25 
27.55 
27.90 
27.35 
26.00 
26.00 
28.50 
32.00 
36.50 
86.00 
40.00 
47.00 
39.50 

£    t.    d. 

15     0    0 
13    15    0 

11  10    0 

8  15    0 
7    15    0 
6    17    6 
6    10    0 

6  10    0 

7  10    0 
7      5    0 
7      0    0 
7     0    0 
7     0    0 

7  0    0 

9  0    0 

8  0    0 

8  0    0 
7      0    0 
6    17    0 

6  17    0 

10  0    0 

12  0    0 

13  0    0 
20      0    0 
26      0    0 
24      0    0 
12      0    0 

9  10    0 

7  5    0 

8  15    0 
7    15    0 
7      0    0 
6      5    0 

5  17    6 

6  15    0 

6  15    0 

7  10    0 

11  5    0 
10      0    0 

9  15    0 
10    10    0 

8  12    6 

IB    f.    d. 

13     2    6 

12     5    0 

9      7    6 

8  2    6 
7      5    0 
6    10    0 
6    10    0 

6  10    0 

7  5    0 
7      0    0 
7      0    0 
7      0    0 
7      0    0 
7      0    0 
7    10    0 
7    17    6 
6    17    0 
6    16    0 
6    16    0 
6    16    0 

6  16    0 

9  0    0 
10      0    0 
12    10    0 
19      0    0 

9    17    6 

7  17    6 
7      2    6 
6      7    6 

5  17    6 

6  7    6 
6      2    6 

5  15    0 

6  5    0 
5      2    6 
5    10    0 

5  16    8 

6  7    6 

6  12    6 

7  10    0 
9      10 
7      5    0 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

I860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 .-. 

1888 

1889 

1890 

1891 

Extreme  range  in  forty-two  years  .... 

118.55 

25.25 

26     0    0 

5     3    6 
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Foreign  sources. — ^The  production  of  the  world  shows  a  decline.  The 
principal  mine  at  Almaden,  Spain,  and  the  Italian  mines  are  responsi- 
ble for  this.  The  product  at  each  place,  in  1891,  declined  2,000  flasks. 
In  Eussia,  on  the  other  hand,  the  product  increased  considerably  in 
1890  and  to  a  still  higher  total  in  1891.  The  total  product  here,  how- 
ever, is  not  great  and  little  is  known  as  to  the  ability  of  the  one  mine 
to  continue  production  at  a  profit  on  such  low-grade  ore.  The  deposit 
is  sandstone  impregnated  with  cinnabar  and  yielding  from  0.5  to  1.5 
per  cent,  of  quicksilver.  The  mine  is  the  property  of  Messrs.  A.  Auer- 
bach  &  Co.  It  is  located  near  Nikitovka  Station,  in  the  province  of 
Ekaterinoslavin  theBakhmoot  district,  on  the  Yurstkarkoff  and  Azofl;' 
railroad.  The  mine  was  opened  in  1885  and  began  producing  in  1887. 
It  is  fairly  well  equipped  with  hoisting  machinery  and  pumps  for  a 
considerable  volume  of  water.  The  mine  worked  down  to  water  level 
long  before  the  present  history  of  the  place.  The  present  developments 
do  not  extend  to  a  costly  depth.  The  sorting  sheds  are  well  arranged, 
and  hence  the  possibility  of  profit  on  an  ore  no  richer  than  that  at  New 
Almaden.  As  for  the  other  quicksilver  localities  in  Bussia  they  are  not 
worked  at  present.  Oinnabar  is  found  in  many  of  the  gold  mines  of  the 
Ural  mountains,  particularly  in  Oleno-Travilansk  in  gravels.  In  the 
Altai  mountains  it  has  been  found  in  the  auriferous  gravels  of  Pesask; 
also  in  the  Trans-Baikal  province,  Nertchinsk  district,  at  Ildekansk,  not 
£Ekr  firom  the  Serentuev  mine.  There  are  also  indications  of  quicksilver 
ores  in  Okhotosh  district  and  in  Kamtschatka.  Cinnabar  has  lately 
been  discovered  in  the  Caucasus,  in  the  district  of  Daghestan,  near  a 
settlement  called  Geptze.  The  quality  of  this  last-mentioned  ore  de- 
posit has  not  yet  been  sufficiently  ascertaiaed.  Press  reports  indicate 
that  the  Bussian  Government  intends  to  tax  the  product  of  cinnabar. 

In  Servia  the  product  &om  Mount  Avala  amounts  to  1,000  flasks  a 
year,  produced  from  4,000  tons  of  ore.  There  are  four  furnaces  which 
are  worked  very  economically  and  with  small  loss. 
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(imiok9ilv&r  imported  and  entered  far  coneumption  in  the  United  States,  1867  to  1891,  incZi*- 

eive. 


Yean  ending— 

Quantity. 

Valae. 

Yoart  ending- 

Qoantity. 

Yalne. 

Fwendt, 

Towidt. 

•TniiA  30. 1M7 ...... 

$15,248 
68 

June  90,1880 

116, 700 

i48,468 

1868 

162 

1881 

138, 517 

57,783 

1869 

11 
107,646 

1882 

1883 

597, 898 
1,552,738 

233, 057 
593,367 

1870 

239,223 

1871 

804,965 

137,332 

1884 

136,615 

44,035 

1872 

870,353 

189,943 

1885 

257,659 

90,416 

1873 

99,898 

74,146 

1874 

51,202 

52,093 

Deo.  81,  1886 

629,888 

249,411 

1875 

6,870 

20.957 

1887 

419,934 

171,431 

1876 

78,902 

50,164 

1888 

132,850 

56,997 

1877 

88,250 

19,558 

1889 

341, 514 

162,064 

1878 

294,207 

135,178 

1890 

802,871 

^446,807 

1879 

519,125 

217,770 

1891 

123,966 

61,856 

Importe  of  quiokeilver  vermilion  from  1867  to  1891, 


Years  ending- 


June  80, 1867. 
1868. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 


Quantity. 


Pounds, 


247,882 

104,523 

79,195 

120,067 

87,008 

42,324 

9,460 

18,981 

28,315 

9,843 

U,382 


Yalue. 


$123,506 

90,648 

145,685 

57,262 

43,935 

49,237 

65,796 

39,443 

10,831 

17,679 

14,660 

5,772 

0,106 


Yean  ending— 


June  80, 1880. 
1881. 
1882. 
1883. 
1884. 
1886. 

Dec.  81,  1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


Quantity. 


Pounds. 
11,962 
14,243 
12,496 
19,549 


Yalue. 


$5,997 
7,391 
6,214 
8,795 

10,472 
8,244 

11,016 

16,542 

9,842 

8,263 

6,916 

24.152 


Mercurial  preparatione  imported  and  entered  for  ooneumption  in  the  United  States,  1867  to 

1883,  inclusive,  (a) 


Fiacal  yean  ending 
June  30 — 


1897. 
1868. 
18611. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 


Blue  mass. 


Quantity. 


Pounds. 


1,009 
919 
259 
125 
489 
455 
897 
485 
538 
895 
207 
188 


Yalue. 


$667 
660 
192 
109 
865 
327 
252 
266 
262 
236 
124 
79 


Calomel. 


Quantity. 


Pounds. 


8,241 
5,520 
6,138 
2,424 
5,433 
4,649 
4,133 
5,875 
4,780 
8,177 
5,215 
8,782 


Yalue. 


Mercurial 

proparations 

not  otherwise 

specified. 


$4,242 
4,440 
4,516 
6,306 
8,147 
6,590 
5,240 
6,676 
2,817 
5,820 
4,805 
3,576 
4,635 
8,230 
5,640 
8.411 
5.503 


$629 

699 

4,334 

52 

92 

90 

863 

6,453 

30 

116 

58 

190 


Total 
yalue. 


14,242 
4,440 
4,516 
6,306 
8,147 
7,886 
6,599 

11,202 
2,978 
6,277 
4,722 
4,191 

11,354 
3,622 
5,992 
3,593 
5,772 


a  ITot  speoifled  since  1888. 


MANGANESE. 

By  Joseph  D.  Weeks. 

The  ores  of  manganese  are  divided  into  four  general  classes  in  the 
present  report:  (1)  Manganese  ores;  (2)  manganiferoas  iron  ores;  (3) 
manganiferous  silver  ores;  and  (4)  manganiferoas  zinc  ores.  In  pre- 
vious volumes  of  this  series  the  dividing  line  between  manganese  and 
manganiferous  iron  ores  has  been  taken  at  70  per  cent,  of  manganese 
dioxide,  or  44.252  per  cent,  of  metallic  manganese.  Those  containing 
less  than  this  percentage  were  classed  as  manganiferous  iron  ores. 
While  this  percentage  is  still  regarded  as  the  proper  dividing  line  be- 
tween these  two  classes  of  ores  and  was  always  preserved  when  the 
chief  use  of  manganese  was  in  chemical  manufacture,  the  growing  de- 
mand for  manganese  for  use  in  steel  making  has  resulted  in  many  ores 
being  known  commercially  as  manganese  ores  that  would  formerly  have 
been  termed  manganiferous  iron  ores.  While,  so  far  as  possible,  the 
former  distinction  will  still  be  preserved  in  these  reports,  in  some  cases 
ores  certainly  somewhat  less  than  44.252  per  cent,  of  manganese  will  be 
classed  as  manganese  ores.  In  the  third  class  are  included  the  argen- 
tiferous manganese  ores  of  Colorado  and  Montana,  which  are  utilized 
chiefly  for  the  silver  they  contain,  while  the  fourth  class  includes  only 
the  manganiferous  residuum  from  I^ew  Jersey  zinc  ores. 

The  long  ton  of  2,240  pounds  is  used  in  this  report. 

Production, — On  the  basis  of  the  above  classification  the  total  pro- 
duction of  all  classes  of  manganese  and  manganiferous  ores  in  the 
United  States  in  1891  was  as  follows: 

Total  production  of  all  classes  of  manganese  ores  in  the  United  States  in  1891, 


Ores. 


llianfi^anese 

Hanganlferous  iron .... 
Manganiferoas  silver .. 
Manganiferous  sine — 

Total  and  average 


Quantity. 


Long  UmM. 

23, 416 

132,511 

79, 611 

38,228 


273,666 


Total  value. 


$239,129 

814,099 

397,556 

67.432 


1,008,215 


Value. 


Per  ton. 

$10. 21 

2.37 

6.00 

1.25 


8.68 


Statements  similar  to  the  above  have  been  collected  only  for  the 
years  1889, 1890,  and  1891.  The  total  production  and  value  of  all  classes 
of  ore  carrying  manganese  for  these  years  has  been  as  follows: 
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FtodueHon  and  value  of  all  elas8e$  of  manganeie  ores  in  the  United  Siatee  from  1889  U 

1891. 


Yeftn. 


1889 
1890 
1891 


Total  pro- 
dnctioii. 


JjongUmM, 
216,206 
187,947 
273,666 


Total 
value. 


$704,254 

692,846 

1, 008, 216 


Average 

valae 

per  ton. 


13.67 
3.69 
8.68 


The  coincidence  of  the  average  value  per  ton  in  each  of  these  three 
years  is  striking,  though  the  averages  of  the  four  items  that  make  up 
the  total  differed  greatly  in  these  three  years.  The  average  of  the 
manganese  ores  was  $9.94  in  1889,  $8.53  in  1890,  and  $10.21  in  1891. 
The  average  value  x>er  ton  of  the  manganiferous  iron  ores  in  each  of 
these  three  years  was  $3.26,  $3.74,  and  $3.37,  respectively;  of  the  silver 
ores  $3.50,  $3.50  and  $5,  and  of  the  zinc  ores  $1.25  in  each  year. 

Production  of  manganese  ores  in  1891. — In  1891  the  product  of  man- 
ganese ores  in  the  United  States  aggregated  23,416  tons,  valued  at 
$230,129,  an  average  of  $10.21  per  ton.  In  1889  the  production  was 
24,197  tons,  worth  $240,559,  an  average  of  $9.94  per  ton.  The  produc- 
tion of  1890  was  25,684  tons,  worth  $219,050,  an  average  of  $8.53  per 
ton. 

From  the  above  figures  it  will  appear  that,  though  the  production  of 
1891  was  781  tons  less  than  in  1889  and  2,268  tons  less  than  in  1890, 
the  total  value  of  the  production  was  but  $1,430  less  than  in  1889,  and 
$20,079  more  than  in  1890,  though,  as  stated,  the  production  was  2,268 
tons  less.  These  feicts  are  shown  more  forcibly  in  the  statement  of  the 
average  value  x>er  ton,  which  was  $9.94  in  1889  as  against  $10.21  in 
1891,  a  difference  of  27  cents  a  ton  in  favor  of  1891,  while  in  1890  the 
value  was  but  $8.53  a  ton  compared  with  $10.21  in  1891,  a  difference 
of  $1.68  a  ton  in  favor  of  1891.  This  indicates  the  growing  scarcity  in 
this  country  of  high-grade  ores,  such  as  are  classed  as  manganese  ores. 

The  amount  and  value  of  manganese  ores  produced  in  the  United 
States  in  1890  and  1891  is  shown  the  following  table : 

Amount  and  value  of  manganese  ores  produced  in  the  United  States  in  1890  and  1891. 


States. 

1890. 

1891. 

Prodnctioxi. 

Total 
value. 

Value 
per  ton. 

Production. 

Total 
value. 

Value 
per  ton. 

Arkaiiflaii 

iLona  tons. 
5,339 

386 
6,397 

749 

$59,861 

t  3,176 

25,688 

4,920 

$11.21 
8.23 
4.00 
6.57 

LongUnu. 

1,050 
705 
064 

8,575 
206 

$18, 150 

3,  830 

7,220 

27,825 

1,174 

$11.00 
5.44 
7.50 
7  78 
6.70 

CaUfomia 

Colorado.............. 

QfK>rfl|ia ..--..r... 

TiM^fjui  T«rHto^ 

Nevada .'. 

100 

14 

300 
84 

8.00 
6.00 

Korth  Carolina 

South  Dakota 

19 

49 

16,248 

152 

245 

180,  533 

8.00 

5.00 

11.17 

Vlrgiria      -r-r-,,r.r,,. 

12,699 

125, 121 

9.85 

Total 

26,684 

219, 050 

a8.63 

23,416 

239  129       A  in  91  1 

I 

a  Average. 
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As  heretofore,  the  chief  production  of  manganese  has  been  in  Yir* 
ginia,  Georgia,  and  Arkansas,  the  production  of  Virginia  in  1891  being 
16,248  tons,  of  Georgia  3,575  tons,  and  of  Arkansas  1,650  tons.  The 
chief  production  in  Virginia  is  at  the  Grimora  mines;  in  Georgia,  in 
the  Oartersville  district,  and  in  Arkaiisas  in  the  Batesville  district. 

In  the  following  table  is  shown  the  production  of  manganese  ores  in 
the  United  States  from  1880  to  1891,  the  production  of  the  three  chief 
producing  States  being  reported  separately,  while  the  production  of  the 
other  States,  which  vary  greatly,  are  consolidated. 

Production  of  manganese  in  the  United  States  from  1880  to  1891, 


Yean. 


1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

Total 


Virginia. 


L<nigton9. 

3,661 

3,295 

2,982 

5,855 

8,980 

18, 745 

20,567 

19, 835 

17,646 

14, 616 

12,699 

16.248 


Arkansaa. 


Long  tons. 


144,629 


100 

175 

400 

800 

1,483 

8,316 

5,651 

4,812 

2,528 

5,339 

1.650 


25,754 


Georgia. 


Long  tons* 
1,800 
1,200 
1,000 


2,580 
6,041 
9,024 
5,568 
6,208 
749 
8,575 


86,745 


Oiher 

SUtea. 


LongUmt. 

800 

800 

375 

400 

400 

460 

209 

14 

1,672 

1,845 

6,897 

1,943 


14,865 


TotaL 


Long  tang, 

6,761 

4,896 

4,632 

0.155 

10,180 

23,256 

30,193 

84,524 

29,198 

24.197 

26,684 

28,410 


221,903 


Product  of  maatganiferouB  iron  ores. — ^As  has  already  been  stated,  most 
of  the  hematite  iron  ores  of  the  United  States  are  more  or  lessmanganifer- 
ous.  While  in  most  cases  the  amount  of  manganese  in  these  ores  does 
not  increase  their  value  over  what  the  same  ores  would  be  worth  as  iron 
ores  were  the  manganese  absent,  it  makes  the  ore  more  desirable  for 
certain  purposes.  I^o  attempt  has  been  made  to  collect  the  statistics 
of  these  manganese-bearing  iron  ores  except  in  cases  where  the  man- 
ganese has  added  somewhat  to  their  value. 

All  the  manganiferous  iron  ores  reported  as  produced  in  1891,  which 
amount  to  132,511  tons,  were  fipom  the  Lake  Superior  district.  Of  this 
amount  8,000  tons  are  reported  as  carrying  from  8  to  16  per  cent,  of 
manganese;  5,711  tons  as  carrying  4.68  to  17.96  per  cent,  of  manganese; 
11,015  tons  as  averaging  10  per  cent,  of  manganese;  9,213  tons  as  aver- 
aging 9.68  per  cent,  of  manganese,  and  98,572  tons  as  averaging  5.38 
per  cent.    The  average  analysis  of  the  9,213  tons  was  as  follows: 

AnalyHe  of  Lake  Superior  ( Wisconsin)  manganiferous  iron  ore, 

Peroent. 

Iron *. 62.46 

Manganese 9.68 

Phosphoros 069 

The  above  ore,  as  well  as  all  of  the  ores  except  the  98,572  tons,  amount- 
ing to  a  total  of  33,939  tons,  was  valued  at  $98,241. 

The  analysis  of  tiie  98,572  tons,  which  averaged  5.38  per  cent,  of  man 
ganese,  was  as  follows: 
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Analytiaof  Lake  Superior  manganiferoue  iron  ore. 


Per 
cent. 


Iron 57.67 

Manganese 6.38 

PhoflphoruB 058 

This  ore  was  valued  at  $215,854.  TMs  would  make  the  total  value 
of  the  manganiferous  iron  ore  $314,099,  or  $2.37  a  ton  free  on  board  at 
the  mines. 

This  differs  somewhat  from  the  figures  given  in  1889  and  1890.  In 
1889  the  total  production  was  83,434  tons,  worth  $271,680,  or  $3.26  a 
ton.  In  1890  the  production  was  61,863  tons,  valued  at  $231,655,  or 
$3.74  a  ton. 

Production  of  manganiferous  silver  ores. — ^In  the  statement  made  else- 
where in  this  chapter  of  the  production  of  manganese-bearing  ores  in 
Colorado,  a  full  account  is  given  regarding  the  manganiferous  silver 
ores  produced  in  that  state,  which  comprise  the  total  production  of  this 
class  of  ores  in  the  United  States.  From  this  it  appears  that  there  were 
19,560  tons  of  manganiferous  silver  ores  produced  in  that  state  in  1891, 
carrying  20  per  cent,  and  upwards  of  manganese,  and  59,951  tons  carry- 
ing an  average  of  15  per  cent.,  making  a  total  of  79,511  tons,  valued  at 
$397,555,  or  $5  a  ton. 

The  total  production  of  manganiferous  silver  ores  in  the  United  States 
for  the  years  1889  to  1891,  for  which  returns  have  been  received,  are  as 
follows,  the  entire  production  being  in  Colorado: 

Production  of  manganiferous  silver  ores  in  the  United  States,  1889-1891, 


1889 
1890 
1891 


Contaiziiiig 

20  per 

oentand 

over. 


XonotofM. 

9,987 

7,826 

19,500 


Containing 

lesa  than 

20  per 

cent. 


Long  tons. 
§5,000 
44.014 
59,951 


TotaL 


Long  tons. 

64,087 
61.840 
79, 511 


Total 
value. 


$227,466 
181,440 
897,656 


Ayerage 

Talnepar 

ton. 


$3.50 
&50 
5.00 


Production  of  manganiferous  zinc  ores  in  the  United  States. — ^The  man- 
ganiferous zinc  ore  produced  in  the  United  States  is  the  manganiferous 
residuum  from  Kew  Jersey  zinc  ores,  chiefly  franklinite.  These  de- 
posits have  been  thoroughly  described  in  previous  volumes  of  <<  Mineral 
Besources."  The  ore  is  used  in  the  production  of  spiegeleisen  in  New 
Jersey  and  Pennsylvania. 

In  the  following  table  is  shown  the  product  of  manganiferous  zinc 
ores  in  the  United  States  from  1889  to  1891 : 

Froduct  of  manganiferous  gino  ores  in  the  United  States,  1889-1891. 


1889 

1B90 

1891 

6442  MIR ^9 


Quantity. 


Long  tons. 
43,648 
48,660 
88,228 


Value. 


$54,600 
60,700 
67,482 
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Imports  of  manganese. — The  following  table  shows  the  amonnt  of 
manganese,  incladiug  both  that  classed  as  manganese  ore  and  oxide  of 
manganese,  imported  and  entered  for  consumption  into  the  United 
States  in  the  years  1889  to  1891,  these  imports  being  for  calendar  year. 

Manganese  imported  and  entered  for  ooMumption  into  the  United  States,  1889-1891, 


Years. 


1880 
1890 
1891 


Ore. 


Quantity. 


Lena  tons. 

4,135 

33,998 

28,624 


Value. 


$72,391 
609,704 
371,504 


Oxide  of. 


Quantity. 


LongUma. 

151 
156 
201 


Value. 


$9,000 
7,106 
0,024 


Prices  of  manganese. — ^The  chief  buyer  of  manganese  is  the  Oarnegie 
Steel  Company  of  Pittsburg.  The  schedule  of  prices  for  manganese  ores 
delivered  at  Bessemer,  Pennsylvania,  December,  1891,  was  as  follows: 

Prices  paid  for  manganese  ore  delivered  at  Bessemer,  Pennsylvania,  December,  1891.  (a) 


Price. 

Iron  (cents 
per  unit). 

Manganese 

(cents  per 

unit). 

Ore  containing  over  40  ner  oent. metallio  maniranese ..r. ,,,..... 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

81 
80 
80 
88 
27 
86 
85 
88 
81 
20 
19 
18 

Ore  Gontaining  from  47  to  49  per  cent,  metallic  manganeee 

Ore  containing  from  46  to  47  per  cent,  metallic  manganese 

Ore  containing  from  43  to  45  per  oent  metallic  manganese 

Ore  containing  from  40  to  43  per  cent  metallio  manganeee 

Oro  containing  fr^m  36  to  40  per  cent,  metallic  manganese  ..!.. 

Ore  containing  from  32  to  36  per  cent,  metallic  manganese 

Ore  containing  from  28  to  32  per  cent,  metallic  manganese 

Ore  containing  from  24  to  28  per  cent.  metAllic  manganese 

Ore  containing  from  20  to  24  per  cent  metallic  manganese 

Ore  containing  from  16  to  20  per  cent  metallic  manganese 

Ore  eontaiuing  from  12  to  16  per  cent  metallic  manganese 

a  Prices  are  based  on  ores  containing  not  less  than  8  per  cent  silica  and  not  less  than  0.100  per  cent. 
phosphorus,  and  are  subject  to  deductions  as  follows :  For  each  1  per  cent  silica  in  excess  of  8  per  oeat.. 
15  cents  per  ton ;  for  each  0.020  per  cent,  phosphorus  in  excess  of  0.100  per  cent.,  1  oent  per  unit  of 
manganese.  Settlements  are  based  on  analyses  made  of  samples  dried  at  212  degxvas;  the  j^smeaUkgs 
of  moistore  in  samples 4W  taken  oeing  deducted  from  the  weight. 


ARKANSAS. 

Little  can  be  added  to  what  has  been  said  in  previous  volumes  of 
^<  Mineral  Eesoorces  "  regarding  the  manganese  ore  deposits  of  Arkansas. 
There  are  two  localities  in  the  state  in  which  the  ore  is  found  in  quan- 
tities, one  covering  portions  of  Independence  and  Izard  counties  in  the 
northeastern  part  of  the  state,  and  known  as  the  Batesville  region; 
the  other  in  the  southwestern  portion  of  the  state,  extending  from  Pu- 
laski county  on  the  east  to  Polk  county  and  the  Indian  Territory  on  the 
west.  All  of  the  manganese  ore  produced  commercially  in  this  state 
has  been  from  the  Batesville  region.  The  work  done  in  the  southwest- 
em  portion  of  the  state  has  been  chiefly  in  the  way  of  development. 

The  production  of  manganese  in  Arkansas  in  1891  was  1,650  tons, 
with  a  total  value  of  $18,150,  an  average  of  $11  a  ton.    This  is  the 
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smallest  production  of  this  region  since  1885.  The  x>ockety  character 
of  dei>osits  of  manganese  ore  is  well  ^hown  by  this  variation  in  the  pro- 
duction of  this  region,  which  is  one  of  the  most  important  in  the  United 
States,  it  being  excelled  in  production  only  by  the  Crimora  district 
of  Virginia  and  the  Cartersville  district  of  Oeorgia.  The  manganese, 
however,  is  of  a  high  character.  The  average  analysis  of  the  ship- 
ments from  this  district  in  1891  was  52  x>er  cent  of  manganese  and 
0.156  per  cent,  of  phosphorus. 

The  production  of  manganese  in  Arkansas  since  the  beginning  of 
shipments  in  1850,  as  far  as  can  be  ascertained,  is  shown  in  the  follow- 
ing table.  The  authorities  for  the  figures  are  quoted  in  each  instance. 
It  has  been  estimated  that  the  total  production  of  manganese  in  Ar- 
kansas from  1850  to  1885  amounted  to  5,000  tons,  but  this  is  probably 
exaggerated.  The  product  from  1881  to  1884,  inclusive,  has  been  ob- 
tained from  the  railroad  reports  of  shipments  and  may  be  considered 
fairly  reliable.  From  1885  to  1888  and  for  1890  and  1891,  the  statistics 
were  collected  for  Mineral  Resources  of  the  United  States,  while  those 
for  1889  are  from  the  mineral  volume  of  the  Eleventh  Census.  The 
figures  from  1885  to  1891  have  been  verified  by  statements  of  shipments 
kindly  frimished  by  the  officers  of  the  Saint  Louis,  Iron  Mountain  and 
Southern  railroad. 

Production  of  nuinganete  in  the  Batesmlle  diatriot  of  Arkanioa  to  Deoember  31, 1891, 


TeATs. 


1850  to  1867 

1M8 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1H89 

1890 

1891 


Authority. 


Estimated 

do 

Bailroad  reports  of  shipments 

do 

do 

do 

Mineral  Besonroes  of  the  United  States 

do 

do 

do 

Census 

Mineral  Besouroes  of  the  United  States 

..:... do 


liOngtoBS. 


400 

10 

100 

176 

400 

800 

1,483 

8,816 

5,661 

4,812 

2,528 

5,889 

1,650 


CAL.IFOBNIA. 

But  little  exact  information  has  ever  been  obtained  regarding  the 
production  of  manganese  in  California.  It  is  produced  in  a  small  way 
for  use  in  the  manufacture  of  chlorine  for  gold-smelting  purposes.  It 
was  estimated  in  the  report  on  Mauganese  in  the  Mineral  Besources 
volume  for  last  year  that  the  total  amount  of  manganese  produced  in 
Gahfomia  up  to  the  close  of  1890  was  between  6,000  and  6,500  tons. 
This  is  on  the  basis  that  5,000  tons  were  mined  for  shipment  to  England 
from  1867  to  1874.  After  1874  only  small  amounts  were  produced  each 
year,  the  product  for  1889  being  53  tons,  and  for  1890,  386  tons.  The 
production  for  1891  is  reported  as  705  tons^  worth  $3^830  or  (5.44  a  toiu 
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As  nearly  as  can  be  ascertained  the  following  represents  the  produc- 
tion of  manganese  in  California  from  the  beginning  of  mining: 

Total  productUm  of  manganete  in  California  to  December  SI,  1991, 


Years. 

Tons. 

1874  to  1888 

8,000 
53 

386 
705 

1889 

1890 - 

1891 

Total 

7,144 

All  of  this  manganese  produced  in  1891  was  from  two  mines,  one  in 
Alameda;  the  other  in  San  Joaquin  county. 

COIiOBABO. 

I 

Colorado  produces  two  classes  of  manganese-bearing  ores,  a  manga- 
niferous  iron  ore,  used  to  some  extent  in  the  production  of  spiegeleisen, 
and  a  manganiferous  silver  ore,  used  as  a  flux  in  the  smelting  of  sUver- 
lead  ores.  The  manganiferous  iron  ores  carry,  as  a  rule,  but  little  silver. 
These  ores  are  all  from  the  upper  workings  of  the  Leadville  silver  de- 
posits, and  carry  manganese  in  varying  quantities,  from  5  up  to  25  per 
cent.,  and  occasionally  30  to  35  per  cent.,  with  0  to  20  ounces  of  silver, 
0  to  4  per  cent,  of  lead,  7  to  18  per  cent,  in  silica,  and  30  to  50  per  cent, 
of  iron.  It  is  stated  that  there  are  not  more  than  three  properties  in 
the  Leadville  silver  district  where  the  ores  do  not  carry  iron  and  man- 
ganese. 

As  stated  above,  those  nigh  in  manganese  and  low  in  silver  are  sold 
for  the  manufacture  of  spiegeleisen,  while  those  carrying  silver  and  not 
too  high  in  silica  are  sold  to  the  silver  smelters  and  paid  for  according 
to  the  content  of  silver.  It  is  usual  for  the  smelters  to  buy  these  ores 
according  to  their  so-called  ^^  silica  excess  " — ^that  is,  the  excess  of  iron 
and  manganese  over  silica.  This  ^^  silica  excess ''  is  placed  at  40  per 
cent. — ^that  is,  there  must  be  an  excess  of  40  per  cent,  of  manganese  and 
iron  over  the  silica  in  the  ore,  and  it  is  then  accepted  and  paid  for,  not 
according  to  its  iron  and  manganese  contents,  but  its  silver.  When 
the  '*'  excess  "  is  above  40  per  cent,  the  excess  is  paid  for  at  10  cents  a 
unit.  Thus,  an  ore  with  the  following  composition:  metallic  manga- 
nese, 25  per  cent.;  metallic  iron,  30  per  cent.;  silica,  2.5  per  cent.,  and 
silver,  5  ounces,  would  have  an  excess  of  iron  over  silica  of  52.5  per 
cent.,  or  12.5  per  cent,  above  the  40  per  cent,  minimum  excess.  This,  at 
10  cents  a  unit,  would  be  $1.25;  the  5  ounces  of  silver,  at  45  cents  an 
ounce,  would  be  $2.25,  and  the  ore  would  be  worth  $3.50.  It  will  not 
pay  to  produce  these  ores  at  less  than  $3.50,  free  on  board  at  mines. 

The  total  amount  of  ore  shipped  to  spiegel  furnaces  in  1891  was  964 
tons,  which  contained  an  average  of  34.4  per  cent,  of  manganese.  This 
was  to  fill  orders  that  had  been  taken  in  1890.    No  contracts  for  this 
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dass  of  ore  having  been  made  with  spiegel  fomaces  in  1891,  thongh  ore 
earrying  as  high  as  the  above  average  was  mined  in  1891.  It  was  nsed 
in  silver  smelting.  It  is  estimated  that  this  ore  was  worth  $7.50  a  ton 
free  on  board  at  the  mines.  In  addition  to  this  ore  59,951  tons  of  man- 
ganiferous  silver  ore,  carrying  an  average  of  15  percent,  manganese,  and 
19,560  tons  carrying  20  per  cent,  and  upwards  of  manganese  were  pro- 
duced. There  is  no  way  of  getting  at  the  value  of  this  ore  except  as 
stated  above,  that  is  both  its  silver  and  manganese  must  be  considered. 
It  has  been  estimated  that  the  average  value  of  this  79,511  tons  would 
be  $5  a  ton.  As  heretofore,  the  writer  is  again  greatly  indebted  to  Mr. 
Franklin  BaUou  for  assistance  in  collecting  these  statistics  of  produc- 
tion in  Colorado. 

The  statistics  of  production  of  manganese  in  Colorado,  1889  to  1891, 
are  as  follows: 

Production  of  manganiforoui  oreiin  Colorado,  1889, 1890,  and  1891, 


ICangmniferoiu  iron  ores  iDiMd  for  Bpiegeleisen  .... 
Mani^aiiifeToiis  silyer  ores,  with  »)  p«r  cent.  Mid 

oyer  of  manganese 

ICanganiferoiu  silrer  ores,  with  leas  than  20  per 

cent  of  manganese 

TotiJ 


1889. 


Long  torn. 
2,075 

0,087 

55.000 


87,062 


1880. 


Long  tons. 


7,828 
44,014 


51,840 


189L 


Long  torn, 
964 

19,560 

69.051 


80,476 


The  total  value  of  the  ore  produced  in  1891  was  $404,775. 


6EOBOI A. 

Georgia  still  holds  the  second  position  among  the  states  as  a  manga- 
nese producer,  its  production  in  1891  being  3,575  tons.  This  amount 
was  exceeded  by  only  one  state,  Virginia,  which  produced  16,348  tons. 
Little  can  be  added  to  what  has  been  said  in  previous  reports  as  to  the 
ore-producing  districts  of  this  state.  Manganese  mining  was  begun  in 
the  Gartersville  district  as  early  as  1866, 550  tons  being  mined  and  sold 
in  that  year. 

The  chief  deposit,  the  Gartersville,  is  in  the  northwestern  part  of  the 
state  in  Bartow  county,  extending  into  Cherokee  county.  Other  de- 
posits have  been  found  in  the  extreme  northwestern  part  of  the  state, 
in  what  is  known  as  the  Cave  Spring  district,  but  the  production  is  al- 
most entirely  from  the  Cartersville  region. 

Quite  recently  there  has  been  considerable  agitation  in  Georgia  re- 
garding the  building  of  fiimaces  to  manufacture  ferro-manganese  and 
spiegeleisen  from  Georgia  ores  instead  of  shipping  them  to  Johnstown, 
Pittsburg,  and  other  places  in  the  north  for  smelting.  The  Georgia 
Manganese  and  Mining  Company  contemplates,  with  some  prospect  of 
success,  the  building  of  a  10-ton  furnace  near  Cave  Spring.  The  com- 
pany owns  some  420  acres  at  this  point,  having  a  wa^\mi2  ^\diTi\)  ^^inSKi 
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a  capacity  of  20  tons  per  twenty-four  hours.  An  average  analysis  of 
117,000  pounds  of  this  ore  made  by  Carnegie  Brothers  &  Company 
shows  as  follows: 

Analytis  of  Georgia  manganese  ore. 


Pbosphoms 

Iron 

Silica 

Metallio  manganeBe 


Percent. 


0.002 
6.239 
0.4 
46.401 


The  production  of  manganese  in  Georgia  in  the  years  since  1879,  since 
which  time  we  have  had  fairly  correct  reports,  has  varied  from  749  tons 
in  1890,  the  year  of  the  lowest  production,  to  9,024  tons  in  1887.  The 
production  arose  in  1891  to  3,575  tons.  This,  however,  does  not  nearly 
equal  the  average  production  from,1886  to  1889,  inclusive. 

The  following  table  shows  the  annual  production  of  manganese  ores 
in  Oeorgia,  so  far  as  it  could  be  ascertained: 

jProduction  of  manganeee  ore  in  Oeorgia  from  1866  to  1891,  ineluHve. 


Yean. 


1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 


Quantity. 


Long  ton$. 
560 


6,000 


2,400 
2,400 
2,400 
2,400 
2,400 


Yean. 


1879. 

1880, 

1881, 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1801 


Quantity. 


Long  torn. 
2,400 
1,800 
1,200 
1,000 


2,580 
5,981 
0,024 
6,568 
8,208 
740 
8,676 


INDIAN    TSBBITOBY. 

Indian  Territory  appears  in  1891  for  the  first  time  as  a  producer  of 
manganese.  In  this  year  206  tons  were  mined  and  sent  to  Chicago  for 
manufacture  into  spiegeleisen.  As  the  deposit  was  some  20  miles  from 
the  railroad,  the  cost  of  hauling  the  ore  to  the  point  of  shipment  was 
so  great  as  to  forbid  the  continuance  of  mining  for  the  manufacture  of 
spiegeleisen  at  a  distance  from  the  deposit.  A  project  to  erect  a  fur- 
nace at  the  mine  is  under  consideration.  The  ^res  as  shipped  run 
from  36  to  40  per  cent,  of  manganese,  though  analyses  of  sample  ores 
would  indicate  a  content  of  from  40.28  to  63.60  per  cent.  The  deposit 
is  in  the  Ghicasaw  Kation,  Indian  Territory,  some  60  miles  north  of 
Denison,  Texas,  and  15  miles  west  of  Lehigh  in  the  Indian  Territory. 
It  is  stated  that  the  deposit  lies  on  the  Lower  Silurian,  just  below  the 
Middle  Silurian  limestones,  occurring  in  pockets  of  greater  or  less  mag- 
nitude, which  contain  both  the  black  oxide  and  the  carbonate  of  man- 
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ganese^  the  black  oxide  lying  usually  in  the  upper  part  of  the  x>ockets, 
though  they  are  sometimes  found  at  the  bottom,  under  the  carbonates. 
Analyses  of  11  samples  of  ore  from  this  bed  are  given  below: 

Analyses  of  Indian  TerriUny  manganese  ore. 


Rflloa. 

Iron. 

Manga- 
nese. 

Phospho- 
rus. 

Snlphnr. 

Percent. 

.80 

.76 

.85 
1.30 
2.00 

.60 
1.40 

.35 

.83 

.73 

Percent. 
2.46 
3.07 
4.02 
1.23 
1.84 
5.53 
5.05 
1.23 
2.46 
3.58 

Percent. 
51.78 
50.55 
40.28 
43.18 
40.34 
52.35 
42.95 
63.50 
46.05 
44.07 
42.71 

Percent. 
.053 
.026 
.046 
.036 
.053 
.056 

a.  050 

5.023 
.047 
.038 
.060 

Percent, 

.024 
.04 

a  Sampling  from  one  carload. 

h  Clay  ore.    Another  analysis  of  clay  ore  showed  67  per  cent,  of  manganeM. 

The  carbonates  are  stated  to  contain  from  25  to  44  per  cent,  of  man- 
ganese and  to  be  quite  low  in  phosphorus,  silica,  and  iron. 

The  dei>osit  has  been  examined  for  some  16  miles.  It  is  in  close 
proximity  to  coal,  iron  ore,  and  lime. 

While,  as  stated  above,  the  200-ton  shipments  in  1891  did  not  run  as 
high  in  manganese  as  it  was  hoped  they  would  from  the  sample  analyses, 
it  is  reported  that  better  dex>osits  have  been  found  since  the  beginning 
of  1892. 

The  total  production  of  manganese  in  the  Indian  Territory  in  1891 
was  206  tons,  valued  at  $1,174  or  $6.70  a  ton,  free  on  board  cars. 


MICHIGAN. 

It  is  reported  that  quite  a  quantity  of  high  grade  manganese  was 
found  in  the  Mastodon  mines  of  the  Lake  Superior  Company.  The 
dex>osit  lay  above  the  iron  ore,  was  a  small  lead,  from  6  inches  to  3  feet 
in  thickness,  lying  on  top  of  4  to  6  feet  of  bog  ore,  which,  in  turn,  was 
underlaid  by  30  feet  of  sand,  resting  upon  a  ledge  of  jasper  and  lean  ore. 

A  number  of  analyses  of  this  ore  are  reported,  of  which  the  highest 
and  lowest  are  as  follo'c^s: 

Analyses  of  Lake  Superior  manganese. 


Iron 

Fhosphoras 

Silica 

Manganese 


No.1. 


No.  2. 


Per  cent. 

Percent. 

0.50 

17.46 

trace 

.064 

8.00 

9.10 

6L60 

29.81 
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Three  other  analyses  give  the  percentage  of  manganese  at  51.50, 
50.84,  and  48.30.  'So  further  information  regarding  this  deposit  than 
the  above  has  been  obtained. 

MONTANA. 

Argentiferous  manganese  ores,  similar  iu  character  to  those  mined  in 
Oolorado,  are  found  in  Montana.  So  far  as  has  been  learned,  however, 
no  ore  was  produced  in  this  State  in  1891  and  sold  as  manganese  ore 
or  for  any  additional  sum  because  of  the  manganese  contained  in  it. 

NEVADA. 

So  far  as  has  been  learned  only  one  deposit  is  known  in  this  State, 
at  Oolconda,  on  the  Central  Pacific  Bailroad.  The  product  of  this 
mine  in  1891  was  reported  at  fifteen  tonSj  worth  $83.  In  1890  the 
amount  taken  out  was  stated  to  be  100  tons,  worth  $300. 

NOBTH  CAROIilNA. 

No  manganese  ores  were  mined  in  North  Oarolina  in  1891.  The 
amounts  reported  as  being  mined  in  this  State  heretofore  have  been 
only  for  experimental  purposes.  According  to  our  returns,  the  produc- 
tion for  the  years  since  1886  has  been  as  follows: 

Production  of  mangariMe  in  North  Carolina  from  1886  to  1891, 


Yean. 

Long  tons. 

1886 

1ft 
U 
50 
47 
U 

1887 

1888 

1889 

1890 

1801 

SOUTH    CABOIilNA. 

No  product  of  manganese  in  this  State  was  reported  for  the  yean 
1890  and  1891.  There  are  quite  extensive  deposits  of  manganese  and 
manganiferous  iron  ores  in  this  State,  but  they  are  either  so  inconve- 
niently located  or  the  content  of  manganese  is  so  low  as  not  to  justi^T 
the  working  of  the  mines. 

The  total  production  of  manganese  ore  in  South  Oarolina,  so  fiu  as 
the  same  has  been  ascertained,  is  as  follows: 

Total  prodwiiion  of  manganese  ore  in  South  Carolina^ 


Yean. 

Tana. 

1885  and  1880 

800 
46 
SO 

124 

1887 

1888 

1889 

1890 

1891 
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SOUTH    DAKOTA. 

A  small  amonnt  of  manganese  ore  was  produced  in  South  Dakota  in 
1891,  one  car  load  of  19  tons  having  been  shipped  from  Ouster  county, 
netting  at  the  shipping  point  $8  a  long  ton.  An  analysis  of  this  ore 
was  as  follows: 

Analysis  of  South  Dakota  manganese  ore. 


KctaDio  numganeee 

MetaUioiron 

Pbovphorut 

Silica 

MoistaPB ........... 


Peroent. 


46.06 

8.03 

.050 

8.00 

4.70 


The  ore  is  stated  to  be  in  vertical  veins,  but  development  has  not  pro 
ceeded  £ar  enough  to  determine  its  extent. 

Though  the  first  manganese  produced  in  the  United  States  was  mined 
in  Tennessee  for  use  in  coloring  earthenware,  the  state  has  never  as- 
sumed any  imx>ortance  as  a  source  of  manganese.  The  production  at 
Hie  mine  referred  to,  which  began  in  1837  and  which  has  never  amounted 
to  more  than  a  few  hundred  pounds  each  year,  still  continues.  Outside 
of  this  the  total  production  of  the  state,  so  far  as  has  been  learned,  has 
been  but  96  tons,  all  of  which  has  been  mined  since  1885. 

VERMONT. 

This  state,  which  some  years  ago  produced  considerable  manganese, 
and  which  in  1888  and  1889  gave  promise  of  being  an  important  source 
of  the  ore  in  the  future,  has  again  fallen  to  its  former  insignificance,  but 
49  tons,  worth  $245  or  $5  a  ton,  being  reported  as  having  been  mined 
in  Vermont  in  1891. 

The  production  of  manganese  in  Vermont  for  the  last  four  years  is 
given  as  follows: 

Production  of  manganese  in  Vermont  1888  to  1891. 


Yean. 

Long  tons. 

1888 

1,000 

1.576 

0 

49 

1889 

1890 

1891 

VIBGINIA. 

Virginia  still  continues  the  most  important  manganese-producing 
state  in  the  Union,  its  production  in  1891  being  16,248  tons  out  of  a 
total  of  23,416.  This  is  the  largest  production  reported  in  this  state 
since  1888.  The  total  value  of  this  16,248  tons  was  $180,533,  the  aver- 
age value  being  $11.17  a  ton. 
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As  has  been  the  case  for  many  years  the  larger  part  of  the  produc- 
tion of  Yirginia  is  from  the  Grimora  mine  or  from  the  group  of  mines 
at  Orimora.  Of  the  total  of  16,248  tons  in  Virginia  in  1891, 13,645 
were  from  Crimora. 

The  manganese  deposits  of  Yirginia  have  been  so  thoroughly  de- 
scribed in  previous  volumes  of  ^^  Mineral  Eesources"  that  it  is  not 
necessary  to  repeat  this  description  here. 

The  production  from  1880  to  1891  is  as  follows: 

Production  of  manganese  in  Virginia  from  1880  to  1892, 


Years. 


1880 

1881 , 

1882 

1883 

1884 

1885 ^. 

1888 

1887 

1888 

1889 

1800 , 

1891 


Long  tons. 


8,061 

8,295 

2,082 

6,855 

8,080 

18,745 

20,507 

10.835 

17,040 

14, 010 

12,098 

10,248 


CHIIiS.Ca) 

Geological  researches  undertaken  some  years  since  by  the  Chilean 
government  developed  the  existence  of  immense  dex>osits  of  manganese 
ores,  especially  in  the  northern  provinces  of  the  republic.  In  most  cases, 
however,  these  deposits  are  too  far  from  the  coast  to  be  profitably 
worked  and  sent  to  market  under  present  conditions,  as,  in  addition  to 
the  cost  of  transportation  to  the  coast  by  most  expensive  methods  of 
carriage,  the  ore  must  also  bear  the  cost  of  transportation  to  England 
and  the  United  States,  where  it  finds  market,  there  being  no  local  de- 
mand. 

There  are  in  Chile  two  manganese  mining  districts  known  as  the  Co- 
quimbo  and  the  Carrizal.  The  latter  is  sometimes  known  as  the  Huasco. 
The  Coquimbo  district  takes  its  name  from  the  province  in  which  the 
mines  are  situated,  the  port  of  shipment  also  being  Coquimbo.  Both 
of  the  names  of  the  second  district  are  from  the  ports  of  shipment, 
which  are  35  to  40  miles  distant  from  the  mines.  The  mining  district 
is  known  as  Chanar  Quemada,  and  is  in  the  province  of  Atacama.  Pro- 
duction in  the  latter  district  began  in  1886;  in  Coquimbo  some  years 
prior  to  that  date. 

The  first  attempts  at  mining  manganese  ores  in  Chile  were  made  in 
1881, when  a  bed  in  the  province  of  Santiago  was  opened,  the  ore  being 
taken  to  Valparaiso  for  shipment  to  England.  The  cost  of  conveying 
the  ore  to  this  port,  however,  proved  an  insuperable  obstacle  to  the 
success  of  the  undertaking,  and  it  was  abandoned. 

a  Condensed  from  American  Manufacturer  of  Deoember  25,  1891,  and  July  8^ 
1892. 
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After  the  abandonment  of  the  Santiago  mines  a  deposit  in  the  prov- 
ince of  Coquimbo  was  opened,  and  in  1885,  4,106,045  kilograms,  eqnal 
to  4,041  long  tons,  were  exported  to  England,  the  average  content  of 
manganese  being  45  to  55  per  cent.,  averaging  52  per  cent.  The  beds 
of  manganese  worked  in  the  province  of  Coquimbo  are  chiefly  surface 
deiK)sit8,  requiring  no  expensive  or  scientific  mining.  The  cost,  there- 
fore, of  producing  the  ore  is  trifling;  the  ore  runs  in  ridges,  the  tops 
of  which  are  visible,  the  ore  being  extracted  chiefly  by  crowbar  and 
sledge.  The  great  exi)ense,  however,  is  the  cost  of  transportation, 
which,  though  the  beds  are  worked  in  close  proximity  to  the  railroad, 
and  though  the  ore  is  conveyed  to  a  port  of  shipment  on  very  liberal 
terms,  make  it  cost  $5  to  $7.50  (American  money)  per  ton  by  the  time 
it  IS  placed  alongside  a  vessel  at  Coquimbo.  The  ore  from  this  district 
contains  considerable  peroxide,  and  is  softer  than  that  from  the  Car- 
rizal  district. 

The  second,  and  at  present  the  only  other  producing  district,  is  that 
known  as  the  Carrizal,  and  sometimes  as  the  Carrizal  and  Huasco  from 
the  ports  of  shipment.  The  manganese  mines  of  this  district  were  dis- 
covered in  1886,  and  at  the  end  of  that  year  a  small  lot  was  sent  to  the 
coast  to  be  shipped.  The  lode  had  been  often  assayed  before  this,  but 
as  it  was  neither  copper  nor  silver  it  was  not  considered  of  any  value. 

The  mines  are  situated  from  35  to  40  miles  from  the  port  of  Carrizal, 
and  about  the  same  distance  from  Huasco,  but  for  most  of  the  mines 
Carrizal  is  the  shortest  road  to  the  sea. 

Carrizal  is  situated  in  south  latitude  28^  4^,  and  west  longitude  71^ 
11',  and  is  connected  with  the  manganese  mine  by  a  railway  which 
goes  in  to  the  conchas  of  the  principal  mine;  the  other  mines  have 
cart  roads,  and  are  from  2  to  3  miles  distant  from  the  railway. 

The  manganese  ore  is  found  in  nearly  vertical  lodes  of  from  a  few 
inches  to  about  10  feet  wide,  or  more,  but  the  commoner  width  is  about 
3  feet.  There  were  heavy  outcrops  on  the  surface  forming  walls  or  dikes 
10  or  more  feet  high.  These  were  worked  as  open  quarries,  and  many 
open  quarries  yet  exist,  but  now  the  ore  is  usually  worked  underground 
as  mines.  The  walls  of  the  lode  are  not  well  formed,  nor  is  there  any 
natural  cleavage  between  the  ore  and  the  walls,  nor  is  the  manganese 
regularly  continuous  for  any  great  distance;  there  are  sudden  "faults'^ 
or  disapi)earance  of  the  manganese,  it  having  been  pushed  to  one  side 
or  other,  making  it  difficult  to  And  the  lode  again. 

The  ore  averages  50  per  cent,  of  metallic  manganese,  is  hard  and 
brittle,  with  a  glassy  fracture,  and  has  no  soft  powder-like  deposits  as 
some  of  the  Coquimbo  manganese.  Every  pound  of  it  must  be  taken 
oat  by  blasting. 

A  production  of  about  15,400  tons  a  year,  the  average  of  the  last  four 
years,  can  not  be  regularly  exceeded,  for  though  there  is  no  indication 
of  exhaustion  of  the  mines  some  of  them  are  getting  deep,  which  will 
make  it  more  difficult  and  expensive  to  get  out  every  year.  The  low 
range  of  hills  which  contains  these  mines  rises  some  500  {ee.\;^ON^\iXi<^ 
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inland  plain,  which  plain  is  1,200  above  sea  level  and  25  miles  distant 
from  the  sea  in  a  straight  line  to  a  point  about  equal  distance  between 
Garrizal  and  Hnasco.  The  hill  and  lode  run  due  north  and  south  for  a 
distance  of  about  7  miles.  The  principal  mines  are  situated  within  3 
miles  of  the  north  end,  then  after  a  barren  piece  of  about  3  miles,  where 
no  manganese  crops  out,  there  is  over  a  mile  of  outcropping  mines,  with 
good  ore,  but  capricious  and  much  broken-up  lodes.  'This  is  the  south 
end  of  the  mineral  and  is  not  worked  at  present. 

"So  other  lode  of  manganese  rich  enough  to  work  has  been  discovered 
in  north  Chili. 

The  production  of  Goquimbo  since  1885  and  Oarrizal  since  1886,  and 
the  total  production  of  Chile  since  1885  in  tons  of  2,240  pounds,  is  as  fol- 
lows: 

Production  of  Chilean  manganeBOf  1866  to  1891, 


1885 
1886 
1887 
1888 
1889 
1890 
1891 


Goquimbo. 


LongUm», 
4,0A1 
23,701 
88,284 
12,182 
9,145 
23,409 
16,462 


CanlaaL 


Xongfoiw. 


9,287 

0.581 

19,538 

24,577 

18,000 


Total  CbflA. 


LongUmB, 

4,041 

22,928 

47,621 

18,718 


47,906 
24,462 


Twelve  vessels  cleared  from  Carrizal  in  1891,  carrying  18,000  tons  of 
manganese.    Of  these  two  were  lost. 

1^0  statistics  of  production  prior  to  1885  have  been  obtained. 

The  following  analyses  of  Chilean  manganese  are  from  a  paper  by 
Messrs.  John  and  H.  N.  Pattinson.  They  are  made  from  samples  taken 
from  cargoes  of  about  1,000  tons  each,  and  may  be  regarded  as  repre- 
senting the  nature  of  the  Chilean  ores  heretofore  imported: 

AnalyBet  of  Chilean  fMLnganeee. 


Peroxide  of  manganese. 
Protoxide  of  manganeae 

Peroxide  of  iron 

Oxide  of  lead 

Oxide  of  copper  .a 

Oxide  of  sino 

Alninin^. 

Baryta 

Lime 

Magnesia 

Potash 

Soda 

Silica 

Carbonic  acid  (CO*) .... 
Sulphuric  acid  (SO')  . . . 
Phosphoric  acid  (P«0»). 

Arsenic 

Combined  water 

Total 

Metallic  manganese .... 

Snlphnr 

Phosphoros 


Percent. 
69.23 
11.92 
1.67 
0.09 
0.15 
0.10 
4.21 

None. 
1.13 
0.24 
2.86 
0.08 
4.17 

None. 
0.05 
0.12 

(?) 
3.90 


n. 


Per  emit, 

56.06 

28.06 

4.71 

0.06 

None. 

None. 
2.80 

None. 
2.83 
0.56 
0.46 
0.26 
7.30 
0.18 
0.18 
0.14 
0.15 
3.00 


99.92 


53.00 


0.02 
0.05 


100.19 


52.66 


0.05 
0.06 


PereenIL 
66.08 
10.39 
1.60 
0.05 
0*14 
None. 
1.60 
8.68 
6.86 
0.18 
0.15 
0.11 
4.76 
2.53 
1.57 
0.05 
0.04 
1.06 


99.94 


49.70 


0.68 
0.02 
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The  analyses  were  made  on  samples  dried  at  100^  C,  at  which  tem- 
peratoie  they  lost,  respectively,  2.47  per  cent.,  1.08  per  cent.,  0.98  per 
cent  of  hygroscopic  moisture. 

No.  I  comes  trom  the  neighborhood  of  Santiago;  ISoB.  II  and  m  are 
from  the  vicinity  of  Goquimbo  and  Garrizal.  fTos.  I  and  II  are  very 
hard,  compact,  amorphous  ores,  of  a  bluish-black  color,  and  often  ex- 
hibit a  conchoidal  fracture;  Ko.  Ill,  which  contains  more  x>erozide  than 
the  others,  is  softer  and  of  rather  a  darker  color.  Crystals  of  calcium 
carbonate  are  frequently  disseminated  through  it. 

A  characteristic  of  Chilean  manganese  ores  is  the  large  percentage 
of  protoxide  of  manganese  they  contain.  In  Caucasian  and  Spanish 
ores  there  is  not  often  more  than  from  1  to  2  per  cent,  of  protoxide.  It 
is  known  that  manganese  dioxide  acts  the  part  of  the  feeble  acid,  and 
when  precipitated  carries  down  with  it  as  manganites  protoxide  of 
manganese,  baryta,  lime,  potash,  and  other  bases  with  which  it  was  in 
solution,  and  it  is  probable  that  in  these  ores  the  protoxide  of  manga- 
nese, the  potash,  and  portions  of  the  baryta,  lime,  and  other  bases 
shown  in  the  above  analyses  have  been  precipitated  in  combination 
with  the  peroxide  in  the  form  of  manganites. 

Baryta  is  frequently  found  in  other  manganese  ores.  Some  Caucas- 
ian ore  contains  as  much  as  2.04  per  cent.  Potash  also  is  found  in 
other  ores,  though  not  often  in  such  quantities  as  in  Ko.  I.  '^  We  have, 
however,"  state  the  Messrs.  Pattinson,  ^^  met  with  one  specimen,  not 
Chilean,  which  contained  as  much  as  4.15  per  cent.  The  silica  in 
Chilean  ore  occurs  sometimes  as  quartz  and  sometimes  as  silicate  of 
manganese." 

The  x^rcentage  of  phosphorus  in  Chilean  ores  is  very  low,  a  matter 
of  great  imx>ortance  to  the  steel  maker.  The  amount  varies  to  a  slight 
extent  in  various  cargoes,  and  about  0.1  per  cent,  has  sometimes 
been  found.  No.  n  contains  a  small  quantity  of  arsenic,  which  has 
been  shown  by  Pattinson  and  Stead  (Journal  of  the  Iron  and  Steel  In- 
stitute, 1888,  Part  i)  not  to  be  so  deleterious  an  ingredient  of  steel  as 
phosphorus. 

No  statement  as  to  costs  and  prices  could  be  obtained  except  those 
giv^i  above.  The  ore  workings  are  so  irregular,  and  the  distance  the 
ore  is  carried  to  the  seaport,  at  which  point  the  price  would  be  fixed, 
varies  so  greatly,  that  no  satisfactory  average  could  be  given.  The 
selling  price  is  controlled  entirely  by  the  value  of  the  ore  in  England 
and  the  United  States,  and  fluctuates  not  only  as  these  values  change, 
bat  with  the  rates  of  freight  obtainable  in  sidling  vessels. 
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CUBA. (a) 

The  principal  Cuban  deposits  of  manganese  are  located  in  the  prov- 
ince of  Santiago  de  Cuba.  The  topography  of  that  part  of  the  country 
is  somewhat  broken.  The  range  of  mountains  called  the  Sierra  Maes- 
tra,  with  its  highest  peak  towering  7,670  feet  above  sea  level,  skirts 
the  southern  coast  This  great  range  is  broken  into  much  smaller 
and  lower  ranges  of  mountains  or  foothills,  at  the  summit  or  on  the 
flanks  of  which  the  manganese  deposits  are  usually  found.  The  most 
abundant  ores  are  pyrolusite  of  a  highly  crystalline  variety  and  psilo- 
melane.    Wad  is  also  found  to  a  large  extent  at  some  of  the  mines. 

The  mode  of  occurrence  does  not  differ  from  that  observed  in  other 
deposits.  The  ore  is  found  in  i)ockets  usually  embedded  in  clay.  Some- 
times these  pockets  contain  several  hundred  tons  of  ore,  forming  a  more 
or  less  compact  mass  almost  entirely  free  from  impurities.  At  other 
times  the  ore  is  found  in  lumps  of  various  sizes  and  more  or  less  mixed 
up  with  clay  and  fragments  of  jasper.  The  large  lumps  can  be  picked 
out  by  hand,  but  the  small  ones  have  to  be  wasted  unless  washing  is 
resorted  to. 

The  most  extensive  deposits  are  those  forming  the  Ponupo  group  of 
mines,  which  covers  an  area  of  752  acres. 

From  the  Yencendora  mine  of  this  group  some  6,000  tons  have  been 
taken,  and  pits  already  sunk  have  developed  a  body  of  at  least  300,000 
tons  more.  The  ore  pockets  are  20  feet  wide.  The  qualitiy  of  the  ore 
is  varied,  but  is  always  of  as  rich  a  grade  as  pyrolusite,  practically 
free  from  phosphorus,  with  little  silica,  and  carrying  50  to  66  per  cent, 
metallic  manganese.  The  ore  was  mined  in  a  very  primitive  way  and 
without  the  aid  of  any  machinery  whatever.  The  transportation  to 
the  railroad  station  at  Oristo  was  by  means  of  carts  and  teams,  which 
occasioned  great  expense  and  loss  of  time,  and  which,  moreover,  is 
only  practicable  in  the  dry  season.  The  ore  was  sold  to  Oamegie 
Brothers  &  Company,  of  Pittsburg,  Pennsylvania,  and  the  price  paid 
ranged  from  30  to  36  cents  delivered  for  every  unit  of  metallic  manga- 
nese with  allowances  for  iron,  silica,  etc.,  which  represents  an  average 
of  $19  per  ton.  Work  has  been  stopped  pending  negotiations  for  the 
construction  of  a  railroad. 

At  the  Sultana  mine  explorations  show  the  existence  of  some  200,000 
tons  of  ore;  at  the  Balkanes,  100,000  tons;  in  the  Generala  and  the 
Serrallo,  150,000  tons,  and  at  other  mines  not  developed  large  deposits 
are  known  to  exist.  On  the  whole  it  has  been  estimated  that  800,000 
tons  of  manganese  can  be  won  in  this  group.  The  following  statement 
as  to  the  actual  cost  of  producing  ore  in  this  group  of  mines  by  the 
primitive  methods  that  have  been  in  use  and  an  estimate  of  the  cost 
with  improved  methods  and  a  railroad  have  been  given: 

aCondenBod  from  the  American  MoMtfaatwrert  Mmj  27, 1893. 


MANGANESE. 


143 


CoBUfor  producing  Cuban  mangane9e. 


Cost  to  the  owner : 

Extraction $0.60 

Bagging 30 

Transportation     in    cars   to 

Cristo 6.00 

Freight  railroad  to  Cuba 1. 27i 

Loading  and  unloading 30 

Shipping  and  freight  to  New 

York 4.50 

Administration 1.00 


13.87i 


Cost  to  the  proposed  company: 

Extraction $0.50 

Freight,  railroad  to  Cristo..  .60 

Freight  to  Cuba 1.27i 

Freight  to  New  York 2.50 

Administration 50 

Royalty 2.50 

Cost  in  United  States 7.87i 


Considerable  ore  has  been  taken  from  the  Margaerita  group  of  mines. 
At  the  Pabelita  mine,  in  this  group,  work  was  begun  in  1889.  This 
mine  is  3,180  meters  from  the  railroad  station  at  Oristo,  at  an  eleva- 
tion of  180  feet.  The  ore  is  largely  pyrolusite,  assaying  more  than  50 
per  cent,  metallic  manganese.  Some  15,000  tons  of  ore  have  been 
mined  here.  Quite  a  quantity  of  the  ore  produced  is  wasted  for  want 
of  a  washing  plant.  From  the  Marguerita  mine  some  800  tons  have 
been  produced;  &om  the  Balsford,  700;  from  the  Pilar,  500  tons;  the 
Thiers,  1,000  tons;  the  Fodera, 2,000  tons;  and  various  smaller  amounts 
from  other  mines.  From  the  Boston  mine  some  12,000  tons  have  been 
extracted  from  one  pocket.  The  dimensions  of  this  pocket  are  300  feet 
long,  30  feet  wide,  and  32  feet  deep.  The  ore  analyzes  48  per  cent,  to 
52  i>er  cent. 

The  Bueney  group  of  mines  is  the  smallest.  It  comprises  the  San 
Jos6  and  Gloria,  from  which  some  2,000  tons  of  a  54  per  cent,  to  58  per 
cent,  manganese  have  been  extracted.  In  the  Magdalena  group,  near 
the  Sigua  Iron  Oompany's  mines,  there  is  an  abundance  of  rich  ore. 
The  Portello  mines  have  not  been  worked  to  any  extent. 

The  exportation  of  manganese  ores  from  the  mines  near  Santiago 
since  1888  is  as  follows : 


Sxportation  of  manganese  ore*  from  Santiago  district,  Cuba,  from  1888  to  1891. 


Yean. 


1888 

1889 

1890 

1891 

ToUl 


ToziB. 


1,942 

704 

21,810 

21,987 


40,443 


GREAT  BRITAIN. 


BmaU  quantities  of  manganese  ore,  usually  in  the  formof  psilomelane 
with  some  pyrolusite,  are  found  in  Merionethshire.  It  occurs  in  the 
Lower  SUuriaiu    In  a  recent  paper  read  before  the  North  of  England 
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Mining  and  Mechanical  Engineers,  by  Edward  Halse,  he  stated  that 
in  one  of  the  hills  northeast  of  Arenig,  consisting  mainly  of  Upper 
Trappean  ash,  with  a  mass  of  feldspathic  porphyry  cropping  out  of 
the  northern  side^  various  veinlike  fissures  of  manganese  and  iron  ore 
are  traced.    A  sample  of  this  ore  is  as  follows : 

Analysis  of  Merionethshire  manganese  ore. 


Manganese . 

Silica 

Phosplionu 
Iron 


Percent. 


46.07 
14.00 

0.147 

1.7 


Begarding  this  deposit  Mr.  Halse  stated:  ^^In  one  vein  the  rib  was 
21  inches  thick,  and  was  separated  from  a  9-inch  rib  by  11  feet  of  mod- 
erately soft  rock,  and  near  what  appeared  to  be  the  hanging  wall  were 
several  ribs  of  ore,  separated  by  sofb  decomposed  rock.  Another  vein 
was  found  3  feet  wide,  and  the  contents  consisted  of  impure  earth,  brown 
oxide  of  iron,  with  patches  of  pyrolusite  or  psilomelane.  From  a  care- 
ful examination  of  this  and  other  veins  it  would  appear  that  there  is  no 
distinct  evidence  of  these  being  fissure  veins,  the  manganese  merely 
locally  filling  the  joints  and  certain  superficial  fissures  in  the  country 
rocks.  It  appears  that  the  manganese  has  come  from  the  feldspathic  ash 
itself,  and  as  a  result  of  surface  erosion  and  decomposition  has  been 
leached  out  from  it  and  deposited  in  the  joints  and  fissures.  It  would 
be  interesting  to  know  to  what  depth  the  manganese  ore  actually  pene- 
trated, and  can  be  profitably  extracted  from  the  veins  and  veinlike  fis- 
sures." 

Though  the  ores  of  manganese  above  noted  are  found  in  Merioneth- 
shire, the  chief  ore  produced  in  Great  Britain  is  a  carbonate  found  in 
the  same  county. 

The  total  production  of  manganese  ore  in  England  and  Wales  for 
1891  is  as  follows : 

Production  of  manganese  ore  in  England  and  Wales  in  1891* 


Conntiee. 


Camarronahire 
Derbyshire.... 
Devonshire .... 
Merionethshire 
Somersetshire . 

Total.... 


Qnantitj. 


Tons. 

235 

71 

130 

8,000 

50 


9,476 


Valne  at 
the  mine. 


iB162 

86 

181 

6,769 
76 


6,SU 


The  total  production  of  manganese  in  Great  Britain  for  the  years 
from  1882  to  1891  is  as  follows: 
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Production  of  manganese  in  Great  Buiain,  188B  to  1891. 


Tears. 


1882. 
1883. 
1884. 
1885. 
1888. 
1887. 
1888. 
1888. 
1890. 
1891. 


Tons. 


1,548 
1,287 


1,688 
12,763 
18,777 

4,342 

8,852 
12,444 

9,476 


Yalue. 


£3,907 
2,976 


11,110 
1,934 
6,478 
6,733 
6,218 


It  is  estimated  that  from  1835  to  1839  the  production  of  manganese  in 
Great  Britain  was  5,000  tons  a  year.  In  1873  it  was  8,254  tons.  In 
1875  there  were  sixteen  mines  in  operation,  which  produced  3,725  tons. 


NEW    ZEALAND. 

Manganese  ore  has  been  produced  in  New  Zealand  continuously  since 
1878,  in  which  year  this  mineral  appears  for  the  first  time  among  the  ex- 
ports from  the  colony.  As  none  of  the  ore  is  consumed  in  New  Zealand 
the  exxK>rt8  are  practically  the  measure  of  the  production.  The  largest  ex- 
port in  any  one  year  was  in  1878,  when  2,516  tons,  valued  at  $50,413  were 
exported.  It  hardly  seems  possible  that  this  can  be  the  correct  value 
of  the  ore  produced,  as  it  would  make  it  worth  about  $20  a  ton,  a  price 
it  would  hardly  bring,  even  after  freight  to  England  had  been  paid. 

The  commercial  ores  of  New  Zealand  are  chiefly  brauuite,  with  some 
pyrolosite,  the  latter  occurring  sparingly. 

The  statistics  of  production  available  are  not  complete.  It  is  stated 
in  the  Handbook  of  New  Zealand  Mines,  published  in  1887,  that  12,000 
tons  of  manganese,  valued  at  over  $193,600,  had  been  exported  up  to 
the  dose  of  1886.  Another  report  gives  the  total  quantity  produced 
up  to  the  close  of  1890  as  15,303  tons,  valued  at  $248,248.  The  same 
remark  regarding  valuation  can  be  made  as  is  given  above.  The 
value  seems  especially  high  in  view  of  the  fact  that  in  the  details  for 
1890  no  ore  is  valued  above  £2  5«,  which  would  be  $12.10  a  ton. 

The  production  of  New  Zealand  for  the  years  for  which  detailed 
statements  have  been  secured  is  as  follows: 

Prodnction  of  manganese  ore  in  New  Zealand,  1878-1890, 


Years. 


1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 


ToxiB. 


2,516 
2,140 


1,271 


318 

6U2 


1,085 
1,080 
1,170 


Value. 


$50,413 
40, 356 


15,890 


3,911 
8,306 


11,635 

5,227 

12, 741 


6442  MlN- 


10 
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RUSSIA. 

Most  of  the  production  of  manganese  in  Russia  is  in  the  southern  part, 
chiefly  in  the  Caucasus,  the  shipping  points  being  Poti  and  Batouin. 
One  statement  of  the  exports  since  1S86  from  these  two  ports  is  re- 
I)orted  as  follows : 

Exports  of  Russian  manganese,  1886  to  1890. 


Years. 


1886 

1887 

1888 

1889 

1890 

Total 


Potl. 


Tons. 
35,413 
49,300 
41,952 
40,700 

12U,336 


187.761 


Batonm. 


Tons. 

19,904 

9,977 

6.891 

11,219 

10,362 


97,768 


Total. 


Tong. 

64,717 
60,337 
48,848 
51, 919 
130,698 


245,614 


According  to  a  statement  published  in  the  Vteatnik  Fifumgoffj  man- 
ganese is  produced  in  the  Ural,  Orenburg,  Gaucacus,  Ekaterino- 
slav,  the  production  from  May,  1889,  to  April,  1890,  being  102,468J 
metric  tons,  and  for  a  corresponding  period,  189Q-'91,  77,942^  metric 
tons.  The  manganese  of  the  Uural  is  smelted  at  local  works;  that  for 
Ekaterinoslav  at  the  works  of  Briansk  and  Novorassisk,  the  only  mas* 
gauese  exi)orted  beiujr  from  the  Caucasus. 


ALUMINUM. 

By  R.  L.  Packard. 

• 

Aside  from  the  merely  industrial  aspect  of  the  subject,  the  history  of 
aluminum  is  unique  in  affording  an  opportunity  to  study  the  growth, 
absolutely  ab  initio  and  within  the  space  of  one  generation  of  men,  of  a 
metallurgical  industry  ox)erating  ux>on  a  new  metal.  Thirty-five  years 
ago  aluminum  was  as  much  a  chemical  curiosity  as  any  one  of  the  rare 
metals  is  to-day.  Through  the  efforts  of  Deville  it  first  acquired  a 
commercial  character,  and  its  extraction  was  transferred  from  the 
sphere  of  laboratory  experiment  to  become  a  metallurgical  process. 
Since  his  day  the  development  of  electro-metallurgy,  largely  due  to 
the  attempts  to  produce  aluminum  economically,  has  increased  to  such 
an  extent  that  the  chemical  process  founded  by  him  has  now  given 
way  to  the  electrical  form  of  metallurgy  in  extracting  the  new  metal. 
Following  this  change  in  metallurgy  and  the  increase  in  its  production, 
attention  has  been  drawn  to  other  materials  as  sources  of  the  metal 
than  the  eryolite  formerly  used,  and  new  occurrences  of  the  ore  of  alu- 
minum, which  has  now  acquired  an  increased  value,  are  sought  for. 
This  increase  of  commercial  demand,  in  turn,  has  caused  the  new  ore 
and  its  deposits  to  be  studied  and  explained  by  the  aid  of  the  most  re- 
cent scientific  methods.  From  the  technical  and  industrial  point  of 
Tiew,  we  have  now  to  deal  with  ores  of  aluminum  as  well  as  ores  of 
iron.  From  the  scientific  standpoint,  while  much  is  known  of  the  ori- 
gin of  iron  ores,  little  special  attention  has  yet  been  paid  to  the  genesis 
of  ores  of  aluminum  on  account  of  the  recent  appearance  of  the  latter 
metal  in  the  arts.  This  metal,  however,  has  the  advantage  of  making 
its  debut  in  the  fiill  light  of  every  known  modem  means  of  investiga- 
tion— chemical,  mineralogical,  geological,  and  petrographical — and  the 
scientific  explanation  of  its  origin  will  doubtless  be  speedy  and  full.  To 
supplement  the  technology  of  the  metal,  it  is  deemed  advisable  to  collect 
and  introduce  here  what  is  at  present  known  of  its  ores  and  their  occur- 
rence and  origin. 

In  the  census  bulletin  on  aluminum,  prepared  und|r  the  sux>ervision 
of  this  Division,  it  was  stated  that  the  aluminum  produced  in  this 
country  (by  the  Pittsburg  Eeduction  Company)  was^^en  (1889)  mainly 
obtained  from  Greenland  cryolite.  Ko  workable  derposits  of  cryolite 
have  been  authentically  reported  in  this  country.  The  deposit  at  the 
southern  base  of  Pike's  Pea^,  Colorado,  described  by  Messrs.  Cros&  and 
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Hillebrand,  in  Bulletin  No.  20  of  the  TJ.  8.  Geological  Snrvey,  was 
shown  by  them  to  be  only  of  mineralogical  interest  Bauxite  deposits 
and  ^^alum  beds''  of  considerable  extent  have,  however,  been  found, 
and  the  former  mineral  Is  used  as  a  source  of  aluminum.  It  is  the  ore 
of  aluminum  and  occurs  in  Georgia,  Alabama,  and  Arkansas. 

The  mineral  received  its  name  firom  Baux,  a  village  in  the  south  of 
Prance,  where  it  was  first  found,  and  the  more  highly  ferriferous  variety 
was  regarded  and  worked  as  an  iron  ore,  but  proved  too  refiractory. 
It  sometimes  ran  as  high  as  42  per  cent,  metallic  iron.  The  analysis  by 
Berthier  revealed  its  true  character.  The  geological  occurrence  of  the 
bauxite  of  Baux  was  studied  by  H.  Coquand  {Bull,  de  la  SociSte  Geolog- 
ique  de  FrancCj  vol.  28,  p.  98,  1871),  who  describes  the  mineral  as  of 
three  varieties,  pisolitic,  compact,  and  earthy.  The  pisolitic  variety 
does  not  differ  in  structure  from  the  iron  ores  of  Franche  Oomt^  and 
Berry,  although  the  color  and  composition  are  different.  It  occurs  in 
highly  tilted  beds  alternating  with  limestones,  sandstones,  and  clays, 
belonging  to  the  upper  cretaceous  x>eriod,  and  in  pockets  or  cavities  in 
the  limestone.  The  limestone  containing  the  bauxite  and  that  adjacent 
thereto  is  also  pisolitic,  some  nodules  being  as  large  as  the  fist,  and  the 
pisolitic  bauxite  has  sometimes  a  calcareous  cement,  and  at  others  is 
included  in  a  paste  of  the  compact  mineral.  M.  Coquand  supposed  that 
the  alumina  and  iron  oxide  composing  the  bauxite  were  brought  to  the 
ancient  lake  bed  in  which  the  lacustrine  limestone  wa«  formed  by  min- 
eral springs,  which,  discharging  in  the  bottom  of  the  lake,  allowed  the 
alumina  and  iron  oxide  to  be  distributed  with  the  other  sediment.  In 
some  cases  the  discharge  occurred  on  land,  and  the  deposit  then  formed 
isolated  patches.  He  refers  to  other  similar  deposits  of  bauxite  of  the 
same  period  in  France.  Sometimes  the  highly  ferril<arous  mineral  pre- 
dominates over  the  alumiaous  (white),  at  others  diaspose  is  found  en- 
veloping the  red  mineral,  while  in  other  cases  it  is  mixed  with  it,  pre- 
dominating largely,  and  sometimes  manganese  peroxide  replaces  ferric 
oxide.  In  some  places  the  ground  was  strewed  with  fragments  of  tuber- 
ous menilite,  very  light  and  white. 

M.  Ang6  {Bull.  8oo.  Oeolog.  de  France^  16,  p.  346, 1888)  describes  the 
bauxite  of  Yar  and  H^rault  and  gives  analyses  of  it.  Over  20,000  tons 
were  being  mined  in  this  region  annually  at  the  time  of  writing  his 
report  (1888).  In  the  red  mineral  of  Yar  druses  occur  with  white 
bauxite  running  as  high  as  85  per  cent.  A^Os,  and  15  per  cent.  H^O, 
corresponding  to  the  formula  AI2O3+H2O.  He  refers  to  the  prevailing 
theory  of  the  formation  of  bauxite,  according  to  which  solutions  of  the 
chlorides  of  aluminum  and  iron  in  contact  with  carbonate  of  lime  un- 
dergo double  decomposition,  forming  alumina,  iron  oxide,  and  calcium 
chloride.  Other  deposits  in  the  south  of  France,  in  Ireland,  Austria, 
and  Italy,  he  says,  confirm  this  view,  because  they  also  rest  upon  or 
are  associated  witii  limestone.  The  bauxite  deposit  in  Puy  de  Dome 
which  he  studied  could  not,  however,  be  explained  by  this  theory  be> 
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cause  it  was  not  associated  with  limestone,  but  rested  directly  ux>on 
gneiss  and  was  partly  covered  by  basalt.  The  geological  sketch  map 
of  the  deposit  near  Madriat,  Puy  de  Dome,  which  he  gives  shows  gneiss, 
basalt,  with  uncovered  bauxite  largely  predominating,  and  patches  of 
miocene  clays,  while  a  geological  section  of  the  dex>osit  near  Villeveyrac, 
H^raolt,  shows  the  bed  of  bauxite  conformably  following  the  flexures 
of  the  limestone  formation  when  covered  by  more  recent  beds,  and  when 
exposed  and  denuded  occupying  cavities  and  pockets  in  the  limestone. 
This  occurrence  is  substantially  the  same  as  that  of  the  neighboring 
Baux.  M.  Ang6  agrees  with  M.  Coquand  in  attributing  the  bauxite  to 
geyserian  origin.  He  uses  as  an  illustration  of  the  contemporaneous 
formation  of  bauxite  the  deposits  from  the  geysers  of  the  Yellowstone 
park,  which  is  evidently  due  to  a  misunderstanding.  He  made  no  pet- 
rographical  examination  of  the  bauxite  of  Puy  de  Dome,  nor  did  he 
attempt  to  trace  any  genetic  relation  between  the  latter  and  the  accom- 
panying basalt.  The  occurrence  is,  however,  noteworthy,  and  an  exam- 
ination might  show  that  it  is  another  instance  of  the  direct  derivation 
of  bauxite  from  basalt,  which  is  maintained  in  the  two  following  in- 
stances, somewhat  imperfectly  in  the  first  to  be  sure,  but  with  greater 
detail  in  the  second. 

The  first  is  a  paper  by  Lang  in  the  Berichte  der  Deutschen  Che- 
mischen  Gresellschaft,  Vol.  17,  p.  2892, 1884.  He  describes  the  bauxite 
in  Ober-Hessen,  which  is  found  in  the  fields  in  round  masses  up  to 
the  size  of  a  man's  head,  embedded  in  a  clay  which  is  colored  with 
iron  oxide.  The  composition  varies  very  widely.  The  petrographical 
examination  showed  silica,  iron  oxide,  magnetite,  and  augite.  The 
chemical  composition  and  petrographical  examination  shows  the 
bauxite  to  be  a  decomposition  product  of  basalt.  By  the  weathering 
of  the  plagioclase  feldspars,  augite,  and  olivine,  nearly  all  the  silica 
had  been  removed,  together  with  the  greater  part  of  the  lime  and 
magnesia;  the  iron  had  been  oxidized  and  hydrate  of  alumina  formed 
as  shown  by  its  easy  solubility  in  hydrochloric  acid.  The  residue  of 
the  silica  had  crystallized  as  quartz  in  the  pores  of  the  mineral. 

The  more  detailed  account  of  the  derivation  of  bauxite  from  basalt  is 
given  in  an  inaugural  dissertation  by  A.  Liebreich,  abstracted  in  the 
Chemisckes  OentralblaU,  1892,  Ko.  3,  p.  94.  This  writer  says  that  the 
well-known  localities  of  bauxite  in  Germany  are  the  southern  slope  of 
the  Westerwald  near  Miihlbach,  Hadamar,  in  the  neighborhood  of 
Lesser  Steinheim,  near  Hanau,  and  especially  the  western  slope  of  the 
Vogelsberg.  Chemical  analyses  show  certain  differences  in  the  compo- 
sition of  bauxite  from  different  places,  the  smaller  amount  of  water  in 
the  French  bauxite  referring  it  to  diaspore,  while  the  Vogelsberg  min- 
eral ia  probably  Gibbsite  (hydrargillite).  The  bauxites  of  Ireland,  of 
the  Westerwald,  and  the  Vogelsberg,  show  by  certain  external  indica- 
tions their  derivation  from  basalt.  The  bauxite  of  the  Vogelsberg 
occurs  in  scattered  lumps  or  small  masses,  partly  on  th^  %\]ix£^^  ^\i<^ 
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partly  imbedded  in  a  grayish  white  to  reddish  brown  clay,  which  con- 
tains also  similar  masses  of  basaltic  iron  ore  and  fragments  of  more  or 
less  weathered  basalt  itself.  Although  the  latter  was  associated  inti- 
mately with  the  bauxite,  a  direct  and  close  connection  of  the  two  could 
not  be  found,  but  an  examination  of  thin  sections  of  the  Yogelsberg 
bauxite  showed  that  most  specimens  still  x>ossessed  a  basaltic  (aname- 
site)  structure,  which  enabled  the  author  to  determine  the  former  con- 
stituents with  more  or  less  certainty.  The  clays  from  different  points 
in  the  district  carrying  basalt,  basaltic  iron  ore,  and  bauxite  were  ex- 
amined, some  of  which  showed  clearly  a  sedimentary  character.  Some 
of  the  bauxite  nodules  were  a  foot  and  a  half  in  diameter  and  x>o8sessed 
no  characteristic  form.  They  were  of  an  uneven  surface,  light  to  dark 
brown,  white,  yellowish,  and  gray  in  color,  speckled  and  pitted,  some- 
times finely  porous  and  full  of  small  colorless  or  yellowish  crystals  of 
hydrargillite.  The  thin  sections  showed  distinct  medium-granular 
anamesitic  structure.  Lath- shaped  portions  filled  with  a  yellowish  sub- 
stance preponderated  (the  former  plagioclases)  and  filling  the  spaces 
between  these  were  cloudy,  yellow,  brown,  and  black  transparent 
masses  which  had  evidently  taken  the  place  of  the  former  augite.  Laths 
and  plates  of  titanic  iron,  often  fractured,  were  commonly  present  and 
the  contours  of  altered  olivine  could  be  clearly  made  out  The  ana- 
mesitic basalt  of  the  neighborhood  showed  a  structure  fully  correspond- 
ing with  the  bauxite.  Olivine  and  titanic  iron  oxide  were  found  in 
the  clay  by  washing.  The  basaltic  iron  ore  also  showed  the  anamesite 
structure. 

The  American  occurrences  of  bauxite  so  far  observed  are  in  Ala- 
bama, Georgia,  and  Arkansas.  Prof.  Eugene  A.  Smith,  state  geolo- 
gist of  Alabama,  has  kindly  furnished  the  following  information  in  re- 
gard to  the  bauxite  of  that  State.    He  writes: 

"The  mining  of  bauxite  was  begun  in  Alabama  in  November,  1891, 
by  the  Southern  Bauxite  Mining  and  ^Manufacturing  Company,  of  Pied- 
mont, Alabama,  which  has  shipped  up  to  date  (November,  1892)  about 
3,600  tons.  In  July,  1892,  the  Bepublic  Mining  and  Manufacturing 
Company,  of  Hermitage,  Georgia  (which  is  the  pioneer  in  the  business), 
secured  a  lease  of  the  mines  of  the  Bass  Furnace  Company,  at  Bock 
Bun,  Cherokee  county,  and  has  shipped  up  to  date,  about  1,300  tons.  In 
addition  to  this  both  companies  have  several  hundred  tons  under  sheds 
drying  out.  The  ore  goes  to  Philadelphia  and  Natrona,  Pennsylvania; 
Syracuse,  Buffalo,  Brooklyn,  New  York,  and  other  places.  •  •  • 
It  comes  into  comx>etition  with  the  ore  from  Baux  in  France,  which  can 
be  purchased  at  a  lower  price  than  that  at  which  this  region  can  furnish 
it;  but  it  is  claimed  by  the  manufacturers  that  our  ore  is  more  soluble, 
and  therefore  more  valuable,  though  containing  slightly  less  alumina. 
•  •  *  [Our]  alumina  runs  from  66  per  cent,  to  60  per  cent,  aver- 
age carload  analysis.  Of  the  insoluble  matter  silica  is  the  chief  ingre- 
dient.   The  ore  contains  from  2  to  3  per  cent,  of  titanic  add,  and 
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will  average  firom  25  per  cent,  to  30  per  cent,  of  water.  The  ore  occurs 
associated  with  limonites  and  kaolins  in  irregular  beds,  in  the  region 
underlaid  by  the  Knox  dolomite  of  the  Lower  Silurian  formation.  >  In 
Alabama  these  occurrences  are  always  near  to  the  foothills  of  the  moun- 
tains formed  of  the  Weisner  quartzite  or  sandstone,  which  is  a  member 
of  the  Cambrian  in  this  State.  The  bauxite  therefore  seems  to  be  asso- 
ciated chiefly  with  the  lower  beds  of  the  Knox  dolomite.  The  best 
known  occurrences  are  near  Eock  Bun  furnace  in  Cherokee  county, 
where  it  has  been  followed  for  a  few  miles  towards  the  Georgia  line,  * 
This  is  the  only  place  in  Alabama  where  any  systematic  mining  is 
done,  and  this  by  the  two  companies  above  named  whose  mines  are 
closely  contiguous.  Near  Jacksonville,  Alabama,  in  Calhoun  county, 
the  ore  has  also  been  discovered,  but  not  yet  mined  commercially. 

^<  The  mines  are  in  S.  25,  T.  11,  B.  11,  about  3^  miles  northeast  of 
Rock  Bun  furnace  and  close  to  the  Georgia  line.  In  mining  the  limo- 
Qite  in  one  place  great  quantities  of  bauxite  were  moved  and  lie  now 
in  the  dump  pile.    This  was  before  it  was  recognized  as  bauxite." 

The  statistical  information  in  the  foregoing  was  furnished  to  Prof. 
Eugene  A.  Smith,  State  Geologist  of  Alabama,  by  Mr.  J.  M.  Garvin, 
superintendent  of  the  Bock  Bun  Furnace  Company. 

He  sends  analyses,  which  are  included  with  the  others  on  a  subsequent 
page. 

The  Georgia  bauxite  occurs  in  the  same  formation.  The  Bureau  is 
indebted  to  Mr.  J.  W.  Spencer,  State  Geologist  of  Georgia,  for  the  fol- 
bwing  account  of  its  occurrence: 

<*  It  occurs  in  the  residual  clay  &om  decomposition  of  the  Knox  (cal- 
ciferous)  dolomite  formation,  which  series  is  greatly  developed  in 
Georgia.  The  principal  belt  commences  near  Adairsville  and  widens 
out,  extending  in  a  southwest  direction  to  Alabama.  It  occurs  in  the 
vicinity  of  brown  iron  and  manganese  ores.  Indeed,  the  bauxite-bear- 
ing portion  of  the  Knox  series  is  nearly  coincident  with  the  manganese 
deposits.  It  occurs  in  pockets,  often  of  great  extent,  and  is  usually 
covered  with  a  few  feet  of  clayey  surface.  A  kaolin  is  often  associated 
with  it.  It  is  mostly  in  concretionary  nodules  forming  large  masses 
or  small  kidney-shaped  masses  scattered  through  the  clay.  Much  of 
the  bauxite  is  light  colored,  but  other  portions  contain  much  iron.  At 
one  locality  Gibbsite  occurs  associated  with  it.  It  evidently  has  a 
similar  origin  with  the  brown  iron  or  manganese  ores,  and  was  proba- 
bly deposited  in  lagoons  from  solution  of  decomposed  crystalline  rocks, 
which  occur  18  or  20  ndles  to  the  east.  Alumina  is  slightly  soluble  in 
water  containing  COs,  as  are  also  the  other  metals."  The  analyses  of 
the  Georgia  bauxite  by  Prof.  H.  C.  White  are  given  below. 

An  estimate  of  the  quantity  of  bauxite  remined  in  Georgia,  furnished 
to  this  division  by  Mr.  Wm.  G.  Neilson,  of  Philadelphia,  gives  728  tons 
for  1889,  1,850  tons  for  1890,  and  3,300  for  1891.  The  total  output  for 
Alabama  up  to  June,  1892,  was  3,200  tons. 
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The  Arkansas  bauxites  occur  in  Tertiary  areas  and  in  the  neighbor- 
hood of  eruptive  syenites,  to  which  they  seem  to  be  genetically  related. 
The  mineral  is  pisolitic  in  structure,  and  varies  in  color  and  chemical 
com})OBition  (analysis  below).  It  has  been  mined  for  iron  ore,  some 
specimens  yielding  50  per  cent,  metallic  iron,  and  is  of  great  abun- 
dance (Prof.  J.  0.  Branner,  American  Oeologistj  vii,  p.  181). 

Having  now  traced  the  ore  of  aluminum  to  its  origin,  as  far  as  present 
information  will  allow,  the  following  analyses  will  show  the  wide  varia- 
tions in  its  composition. 

AtMlysea  of  bauxitef  from  Baux, 
[Anidyit,  D«TiUe.] 
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Fretwh  bauxites  of  two  different  types. 
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Analyses  of  German  bauxite. 
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[Analyst,  LiU.] 
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FROM  LAXGSDORF. 
[Analyst^  Lang.] 
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FROM  VOGELSBERG. 
[Analyst,  Liebreich.] 
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Analyses  of  Alabama  hauxiie, 
[Analysts  Dr.  Wm.  B.  FhUlips.] 
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1.40 
21.20 


Jackson- 

viUe, 

Calhonn 

county, 

red. 


Ptr^ent. 
7.73 
47.52 
10.95 

23.57 


} 


Jackson- 

viUe, 

Calhonn 

connty, 

white. 


Percent. 
23.72 

41.38 
.85 

23.72 


Analyses  of  hauxite  from  JacksonvilUf  Calhoun  county j  Alabama, 

[Analyst,  W.  F.  Hillebrand.] 


SiO. 

^. 

p^?:::::: 

H,0  (ign.). 
Total 


Red. 


Per  cent. 

10.25 

41.00 

25.25 

2.53 

trace. 

.65 

20.43 


White. 


Per  eenL 

21.08 

48.02 

2.14 

2.63 

trace. 

.45 

28.41 


100. 11 


98.62 


CM),  MgO,  and  alkalies,  not  looked  for. 
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Analyses  of  bauxite  from  Floyd  county,  Georgia, 

[Analyst,  Nichols.] 


SiO,.. 
A1,0, 

FeK)B 
TIO,.. 
H,0.. 
P.O... 


Total. 


Percent. 

2.80 
52.21 
13.50 

3.52 
27.72 


99.75 


Pereent. 


57.25 
3.21 
3.60 


Pereent. 

2.30 

66.88 

1.49 

3.65 


.07 


Analyses  of  bauxite  from  Georgia, 
[Analyst,  Prof.  H.C.  White.] 


1 

2 

8 

4 

6 

6 

7 

sio, 

Pereent. 

19.56 

52.13 

1.12 

24.21 

2.08 

Per  cent. 

41.47 

39.75 

1.62 

16.14 

Percent. 

2.56 

56.10 

10.64 

30.10 

Per  cent 
8.29 

68.61 
2.63 

27.42 
8.15 

PereenL 
6.62 

50.82 
2.16 

31.10 

Percent 

35.88 

45.21 

0.52 

17.13 

Per  eenL 

1.98 

61.25 

1.82 

31.43 

2.38 

A1,0. 

Fe>0« 

H.O 

TiO. 

Total 

99.10 

98.98 

99.80 

100.10 

99.70 

98.74 

98.86 

I^umber  7  is  on  the  Bamsley  estate,  Dinwood  Station.  It  is  a  large 
deposit  and  is  being  now  largely  opened  for  working.  It  always  con- 
tains titanic  acid  and  usually  traces  of  alkalies,  etc. 

Bauxite  from  PuUuki  county ,  Arkansas. 


Blaok. 

Bed. 

SIO- 

Per  cent. 

10.13 

65.59 

6.08 

28.99 

PereenL 

11.48 

67.62 

L88 

28.68 

Pereent. 

6.11 

65.89 

19.46 

17.89 

Pereent. 

4.89 

46.40 

22.16 

96.68 

Pereent. 

8.84 
68.60 

9.U 
28.68 

A1.01 

Fe.O« 

h2)  "...:.. 

Tbtal 

100.79 

99.66 

97.84 

100.12 

90.68 

Perocnt. 

Peroentb 

Parosni. 

SiO. 

2.00 

62.06 

1.66 

8.60 

80.81 

10.88 

66.64 

1.96 

8.60 

27.62 

16. 7t 

61.90 

8.10 

8.60 

24.86 

AI.O1 

FetOa 

TiO, 

H«0  (iflm.) 

Total 

99.62 

99.09 

100.28 

Metallurgy. — ^The  electrolytic  process  by  which  aluminum  is  extracted 
from  its  oxide,  alumina,  is  now  well  understood  by  all  persons  inter- 
ested in  the  subject.  In  this  country  it  is  carried  on  by  the  Pittsburg 
Beduction  Company.  The  principle  is  that  alumina  is  decomposed  in 
the  presence  of  a  melted  fluoride  by  the  electric  current,  and  metallie 
aluminum  is  liberated.  Powerful  dynamos  famish  the  current  for  this 
purpose.    In  practice  the  alumina  is  dissolved  in  the  fused  flux,  con- 
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sisdiig  of  fluorides  of  aluminum  and  sodium,  wUcli  is  regarded  as  serv- 
ing as  a  vehicle  for  the  alumina.  The  fiimace  for  effecting  the  opera- 
tion is  made  in  the  form  of  an  open  iron-cased  box  which  is  thickly  lined 
with  carbon  and  is  provided  with  a  spout  at  the  bottom  for  tapping  off 
the  aluminum.  A  large  block,  or  series  of  bars  of  carbon,  carried  on  an 
adjustable  support  and  arranged  to  dip  into  the  center  of  the  furnace, 
forms  the  anode,  the  furnace  itself  forming  the  cathode.  After  the 
flux  and  alumina  have  been  introduced  thid  carbon  anode  is  brought 
well  down  into  the  farnace  and  the  current  turned  on.  At  first  con- 
siderable resistance  is  offered,  but  as  the  materials  in  the  furnace  be- 
come highly  heated  this  decreases,  and  the  anode  can  be  raised  some- 
what. Decomi)08ition  soon  begins,  the  alumina  being  resolved  into 
oxygen  and  metallic  aluminum,  the  former  being  liberated  at  the  anode, 
and,  combining  with  the  carbon  of  which  it  is  composed,  passes  off  as 
carbonic  oxide,  while  the  metallic  aluminum,  being  heavier  than  the 
melted  bath,  sinks  to  the  bottom  of  the  latter  and  is  tapped  off  from 
time  to  time.  As  the  alumina  is  used  up  the  increase  in  resistance  in- 
dicates the  progress  of  the  reduction,  and  fresh  alumina  is  added.  The 
operation  is  therefore  continuous. 

Several  ne1|  processes  were  patented  during  the  year  1891  in  Europe 
and  in  this  country,  the  published  character  of  which  describe  varia- 
tions (improvements)  on  those  already  well  known.  It  would  be  with- 
out the  scope  of  this  rejwrt  to  describe  these  processes  until  there  is 
evidence  to  show  that  they  have  been  put  in  operation  in  this  country. 
The  Pittsburg  Beduction  Company  and  the  Oowles  Company  were  the 
only  producers  in  1891. 

Prodtiction. — ^The  amount  of  aluminum  produced  in  this  country  dur- 
ing 1891,  including  small  experimental  concerns  and  that  contained  in 
alloys,  amounted  to  150,000  pounds.  The  Pittsburg  Eeduction  Com- 
pany's plant  was  in  operation  only  five  months  of  the  year,  owing  to  its 
removal  to  Kensington.  In  the  preceding  year  the  production  was 
47,881  pounds;  and  in  1889,19,200  pounds.  This  is  exclusive  of  the 
quantity  produced  as  alloys,  of  which  no  statistics  are  available  for 
1891. 

In  1889  it  was  estimated  that  the  total  amount  of  aluminum  extracted 
up  to  that  date  was  about  116  tons,  but  that  the  indications  then  were 
tiiat  the  annual  production  would  soon  exceed  that  amount.  This  pre- 
diction has  been  more  than  verified.  The  Keuhausen  Company  was 
producing  at  the  rate  of  1,000  kilos  a  day  at  the  close  of  1891.  (Ding- 
ier j  282,  2,  p.  431.)  A  branch  of  this  company  at  Fuges  produces  about 
400  kilos  daily,  and  altogether  it  is  safe  to  say  that  over  500  tons  of 
aluminum  are  being  produced  annually  in  this  country  and  Europe. 
Although  the  American  production  has  been  far  outstripped  by  the 
European  there  are  indications  that  the  year  1892  will  show  an  im- 
{urovement  in  this  industry  in  this  country. 

Price. — ^In  the  United  States  the  price  of  aluminum  ranged  from  T5 
cents  to  90  cents  per  pound,  according  to  quantity.    At  t\i<^\>^\^T^£c^% 
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of  1892  it  was  quoted  at  50  ceats  wholesale  in  the  market  reports. 
The  Earopean  price  was  5  marks  per  kilo  at  the  latter  date. 

Uses. — Besides  the  metallurgical  use  of  alumiaum  in  casting  iron  and 
steely  to  be  referred  to  below,  the  metal  is  used  for  an  infinity  of  small 
articles  as  has  always  been  the  case,  and  for  which  its  lightness, 
strength,  and  freedom  from  tarnish  eminently  adapt  it.  Indeed,  with 
a  total  production  of  between  500  and  600  tons,  of  which,  perhaps,  300 
only  are  available  for  manutactured  articles,  no  extensive  use  on  the 
large  scale  could  be  expected.  The  newspapers  have  frequently  spoken 
of  the  Swiss  steam  launch  of  aluminum.  A  life-boat  of  aluminum  was 
under  construction  at  Stralsund,  Prussia,  in  December,  1891.  It  was 
expected  that  the  lightness  of  the  metal  would  be  of  great  advantage 
in  dragging  the  boat  over  the  sands  and  in  hoisting  and  lowering  it. 
The  list  of  proposed  uses  continues  to  increase.  Disregarding  them, 
the  actual  use  is  sufficiently  varied.  Small  articles,  viz.,  drinking  cups, 
rulers,  and  paper-cutters,  perfumery  stands,  smokers'  sets,  ash-re- 
ceivers, toothpick  and  match  holders,  watch  cases,  lemonade  shakers, 
card-receivers,  butter  dishes,  rings,  spoons,  picture  frames,  bracelets, 
napkin  rings,  sleeve  and  collar  buttons,  scarf  and  shawl  pins,  pen- 
racks,  dog  collars,  key  chains,  padlocks  and  chains,  hairpins,  pencil 
cases,  and  pannikins  are  advertised. 

In  Germany  aluminum  tubing  is  used  for  penholders,  umbrella 
handles,  walking  sticks,  billiard  cues,  chair  legs,  photograph  frames, 
and  newspaper-holders. 

Powdered  aluminum  mixed  with  chlorate  of  potassium  has  been  used 
for  flash  lights  instead  of  magnesium.  It  is  said  to  make  an  excellent 
light  and  to  give  no  smoke  like  magnesium. 

Mr.  Alfred  E.  Hunt,  president  of  the  Pittsburg  Beduction  Company, 
in  a  lecture  delivered  in  March,  1891,  gives  some  information  in  regard 
to  the  use  of  aluminum  in  railroad  work.  He  says  that  the  metal  has 
been  used,  on  account  of  its  lightness,  for  slide  valves  (experimentally); 
for  valves  to  control  the  passage  of  the  air  from  the  storage  to  the 
brake  cylinders  in  the  new  and  larger  forms  of  the  Westinghouse  air 
brake,  the  inertia  of  the  heavy  iron  or  brass  valves  being  a  serious  con- 
sideration; for  the  fan  blades  and  frames  of  windmills;  in  semaphore 
signal  disks  and  their  moving  frame  work. 

The  use  of  aluminum  for  canteens  and  military  equipments  in  the 
German  army  has  suggested  a  similar  use  in  this  country,  and  aluminum 
curb  bits,  saber-belt  plates,  canteens,  meat  cans,  cartridge-belt  plates, 
and  spoons  and  forks  have  been  submitted  to  the  War  Department  in 
Washington  for  consideration.  The  object  is  to  save  weight  and  avoid 
rust. 

The  substitution  of  aluminum  for  glass  flasks  for  the  army  and  its 
use  in  general  for  vessels  which  are  designed  for  holding  foods  and 
drinking  fluids  have  given  rise  to  experiments  in  Germany  to  test  the 
action  of  various  fluids  upon  the  metal.    The  results  are  on  the  whole 
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&yorable  to  its  emplojrment  for  such  pnrposes.  It  must  be  remembered 
that  the  aluminum  of  commerce  contains  small  quantities  of  other 
metals  and  metalloids,  sometimes  amounting  to  2  per  cent.,  so  that  it  is 
virtually  an  alloy.  The  resistance  of  aluminum  to  acids  has  long  been 
a  x>opular  belief,  and,  before  giving  the  results  of  the  experiments  as  to 
the  action  of  drinking  fluids  upon  aluminum,  the  following  account  of 
some  experiments  with  nitric  and  sulphuric  acids  is  given  to  show  that 
the  former  belief  in  the  resistance  of  the  metal  to  all  acids  except  hydrp- 
cloric  must  be  modified.  Undoubtedly  the  physical  condition  of  the 
metal  operated  on  as  well  as  its  chemical  composition  makes  a  great 
difference  in  its  power  to  resist  the  action  of  acids,  a  finely  divided 
metaLbeing  much  more  easily  attacked  than  the  same  metal  in  large 
pieces.  G.  A.heRoy  {Ohemisches  Centralblatt  1892,  Bd.,  i  No.  2,  p.  61) 
found  that  nitric  and  sulphuric  acids  of  different  strengths  acted  upon 
aluminum  as  shown  below  under  the  conditions  specified.  He  used 
aluminum  foil  having  the  composition  98.29  per  cent,  to  99.6  per  cent, 
aluminum,  1.60  per  cent,  to  0.30  per  cent,  iron,  and  0.10  per  cent,  to  0.25 
per  cent,  silicon.  The  foil  was  polished,  freed  from  fat  with  caustic 
soda,  washed  with  alcohol,  dried  in  the  air  bath,  cut  up,  weighed,  and 
introduced  into  the  acids.  In  this  fine  condition  the  action  of  the  acids 
was  as  shown  in  the  following  table,  the  weight  being  the  amount  of 
metal  disolved  expressed  in  grams  per  square  meter.  The  action  lasted 
twelve  hours. 

Action  of  various  acida  on  aluminum  foil. 


Adds. 


PiiTeH,S04 

Common  ai^BOi . 

PareHiS04 

Common  HsS04. 

PapeH,804 

Pai«H«S04 

Pare  HNOi.... 
Common  H  NQi 
Common  H  NQi 

PareH,SO« 

Common  HsS04. 
PoreHNOi  .... 
Common  H^Os 


Sp«clflo 
gravity. 


1.842 
L842 
1.711 
L711 
1.580 
1.263 
1.383 
1.383 
1.332 
1.842 
1.842 
1.382 
1.382 


Temi>6r- 

ftture 

(oenti* 

grade.) 


150-20° 
15o_2oo 

15O-20O 

15O-20O 

150-20° 

16O-20O 

160-200 

16O-20O 

15O-20O 

150O 

150© 

lOOo 

lOOo 


Samplei^ 


A. 


Qramt 
18.40 
21.00 
24.50 
25.80 
19.00 
4.60 
17.00 
20.50 
16.30 
240. 
207. 


B. 


Chwm. 

18.90 
2L30 
25.00 
25.70 
18.00 


16.00 
19.90 
16.80 
825. 


} 


Qram». 

16.40 

17.50 

22.00 

24.60 

17.90 

2.60 

15.50 

18.00 

14.00 

150. 

210. 

Violent 

action. 


D. 


Oramt. 

14.50 

16.40 

20.00 

22.40 

16.30 

3.40 

14.50 

16.60 

13.40 

200. 

220. 

Violent 

action. 


According  to  these  results  almost  pure  aluminum,  99.5  per  cent.,  is 
attacked  even  in  the  cold  by  nitric  and  sulphuric  acids,  so  that  the  metal 
should  not  be  used  in  apparatus  for  preparing  these  acids. 

As  to  the  action  of  drinking  fluids,  coffee,  tea,  beer,  wines,  brandy, 
etc.,  the  following  appears  to  be  the  state  of  the  case :  Messrs.  Ltlbbert 
and  Boscher  {Ohem.  OentraM.,  1891,  Bd.  n,  ]^o.  18,  p.  780)  tested  the 
resistance  of  aluminum  to  the  action  of  alcohol,  ether,  aldehyde,  cof- 
fee, tea,  wines,  and  antiseptics,  by  allowing  aluminum  leaf  to  remain 
in  concentrated  solutions  of  the  different  liquids  four  days  at  the  tern- 
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perature  of  the  room,  and  the  flnids  were  examined  either  directly  for 
alumina  or  were  evaporated  and  the  ignited  residue  so  examined.  The 
conclusion  reached  was  that  aluminum  possesses  only  a  slight  degree 
of  resistance  to  the  agents  named,  except  alcohol,  ether,  and  aldehyde, 
and  that  it  is  therefore  unsuitable  for  wares  which  are  to  be  used  for 
acid  drinks,  coffee,  tea,  etc.,  or  articles  which  are  to  be  cleaned  with 
soda  or  soap.  Its  application  in  daily  hfe  would  therefore  be  veiy 
limited. 

On  the  other  hand,  G.  Eupp  {Dingier ^  283,  i,  January  21, 1892),  criti- 
cises the  methods  employed  by  Liibbert  and  Eoscher  for  determining 
the  action  of  the  fluids  by  estimating  the  alumina  contained  in  them,  as 
well  as  the  use  of  aluminum  leaf  for  their  experiments,  which  is  attacked 
much  more  easily  than  the  compact  metal,  the  former  being  acted  on  eyen 
by  boiling  water,  while  the  latter  is  unafiEected.  His  own  experiments 
were  made  upon  aluminum  vessels  (canteens,  drinking  cups,  etc.)  and  foil, 
the  object  being  to  determine  the  availability  of  the  metal  for  use  in 
the  army.  The  carefully  dried  and  weighed  vessels  were  flUed  with 
the  different  fluids  or  the  foil  was  immersed  in  them,  and  the  action 
was  allowed  to  continue  four,  eight,  and  twenty-eight  days,  at  the 
temperature  of  the  room  with  frequent  stirring.  The  fluids  included 
wines  of  different  kinds,  beer,  kirschwasser,  cognac,  coffee,  tea,  milk, 
drinking  water,  1  per  cent,  solution  of  tartaric  acid,  acetic  acid  (1  per 
cent.,  4  per  cent.,  10  per  cent,  solutions),  vinegar  (10  per  cent.),  soda 
solution  (1  per  cent.),  besides  butter,  honey,  and  preserved  fruits. 
The  articles  were  then  cleaned,  dried,  and  weighed,  to  determine  the 
loss  of  weighty  The  results,  which  flU  a  large  table,  showed  that  in 
most  cases  there  was  absolutely  no  action  and  in  the  few  cases  where 
there  was  a  perceptible  loss  of  weight  it  was  so  trifling  as  to  be  disre- 
garded. To  the  objection  that  continued  drinking  of  fluids  containing 
a  small  quantity  of  alumina  would  eventually  be  dangerous,  the  author 
points  out  that  the  ash  of  all  the  fluids  usually  drank  contains  alumina, 
as  well  as  most  foods  and  drinking  water  itself.  His  conclusion  is  that 
there  is  no  objection  to  the  use  of  aluminum  for  canteens  and  similar 
vessels. 

These  conclusions  of  Eupp  were  conflrmed  by  Dr.  A.  Arche  {Dingier^ 
Vol.  284,  No.  11,  p.  255),  whose  experiments  show  that  the  purity  of  alum- 
inum (using  the  percentage  of  silicon  as  a  means  of  classification)  has 
much  to  do  with  its  power  of  resisting  the  solvent  action  of  fluids,  and 
they  also  show  that  the  mechanical  preparation  of  the  metal  is  an  impor- 
tant factor.  He  found  that  hanmiered  aluminum  was  least  attacked, 
rolled  metal  came  next,  and  then  the  drawn  metal,  while  cast  metal  was 
much  more  easily  attacked  (by  acetic  acid). 

MetoMurgioal  use. — ^The  quantity  of  aluminum  used  in  this  country  in 
the  manufacture  of  iron  and  steel  castings  is  probably  from  25  to  30  per 
cent,  of  the  total  production.  In  Europe  it  is  estimated  by  Professor 
Wedding  to  be  54  per  cent.    This  use^  as  was  explained  in  the  last 
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nnmber  of  this  series^  consists  in  adding  from  0.10  to  0.15  per  cent,  of 
alominnm  to  iron  or  steel  just  before  casting,  by  wMch  blow-holes  are 
prevented  and  sounder  castings  are  produced.  This  use  is  becoming 
generaL  The  beneficial  effect,  as  was  shown  by  experiments  referred 
to  last  year,  is  due  in  part  at  least  to  the  deoxidizing  action  of  aluminum 
upon  carbon  monoxide  at  a  high  temperature,  a  reaction  which  was 
demonstrated  directly  between  the  metal  and  the  gas.  This  subject 
has  not  yet  received  an  exhaustive  examination.  For  this  purpose  it 
would  be  necessary  to  know  the  composition  of  the  iron  or  steel  operated 
on  in  each  case  and  make  comparative  tests  on  the  different  sx>ecimens. 
It  is  also  probable  that  the  method  of  melting  employed  has  an  effect 
on  the  result. 

A  detail  of  manipulation  in  the  method  of  applying  aluminum,  es- 
pecially in  castings  for  steam  and  pump  cylinders  and  other  castings 
intended  to  resist  high  pressures,  is  reported  in  Dingier* s  Journal  (Vol. 
284,  No.  U,  p.  255).  The  addition  is  made  by  first  forming  a  mixture  of 
aluminum  and  iron,  which  is  effected  by  placing  the  proper  quantity  of 
heated  aluminum  in  the  bottom  of  a  small  ladle,  running  some  iron  into 
the  ladle  from  the  furnace,  and  waiting  until  the  mixture  begins  to  stiffen. 
Then  the  iron  to  be  operated  on  is  run  into  a  large  ladle  and  the  iron- 
aluminum  mixture  is  poured  into  it,  whereby  an  intimate  mixture  of 
the  whole  is  effected.  For  100  kilograms  of  iron  to  be  operated  on  200 
grams  of  aluminum  are  used  (=  0.20  per  cent.)  The  iron  is  not  poured 
at  once  from  the  large  ladle,  but  is  allowed  to  stand  until  it  is  orange- 
yellow  and  a  thin  film  begins  to  form  on  the  surface.  As  soon  as  this 
occurs  the  film  is  removed  and  the  iron  is  poured.  The  mold  should 
be  kept  fiilL  No  reason  is  assigned  for  this  procedure,  but  it  appears 
that  iron  containing  aluminum  is  inclined  to  shrink  excessively  and 
that  this  tendency  must  be  obviated  by  pouring  as  cold  as  possible. 

According  to  a  paper  read  by  Mr.  J.  W.  Langley,  at  the  Glen  Sum- 
mit meeting  of  the  American  Institute  of  Mining  Engineers,  the  prac- 
tice in  the  United  States  in  pouring  ingots  is  as  follows:  The  alumi- 
num, in  small  pieces  of  ^  or  ^  pound  weight,  is  thrown  into  the  ladle 
during  the  tapping,  shortly  after  a  small  quantity  of  steel  has  already 
entered  it.  The  aluminum  melts  almost  instantaneously  and  diffuses 
with  great  rapidity  throughout  the  contents  of  the  ladle.  The  diffu- 
sion seems  to  be  complete,  for  the  writer  had  never  seen  the  slightest  ac- 
tion indicating  want  of  homogeneity  of  mixture,  all  of  the  ingots 
poured  from  one  ladle  being  precisely  alike  so  far  as  the  specific  action 
of  the  aluminum  was  concerned.  The  quantity  of  aluminum  to  be  em- 
ployed will  vary  slightly  according  to  the  kind  of  steel  and  the  results 
to  be  attained.  For  open-hearth  steel,  contaiaing  less  than  0.50  per 
cent,  carbon,  the  amount  will  range  from  5  to  10  ounces  per  ton  of  steel. 
For  Bessemer  steel  the  quantities  should  be  slightly  increased,  viz.,  7 
to  16  ounces.  For  steel  containing  over  0.50  per  cent,  carbon,  aluminum 
should  be  used  cautiously;  in  general  between  4  and  8  ounces  to  the 
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ton.  If  these  duatements  are  put  in  the  form  of  percentages,  it  will  at 
once  be  seen  how  extremely  minute  is  the  quantity  of  aluminum  which 
causes  such  marvelous  results,  for  the  numbers  are: 

4  0011068=0.0125  per  cent =  1-8000 

5  ounces  =  0.0156  per  oent =  1-6500 

8  oance8=  0.0250  per  cent =  1-4000 

16  ounces  =0.0500  per  cent =  1-2000 

Soldering. — From  the  articles  which  occasionally  appear  in  the  trade 
journals,  both  in  this  country  and  in  Europe,  and  Che  patent  list,  it  ap- 
pears that  the  difficulties  of  soldering  aluminum  have  not  been  over- 
come.   Some  of  the  new  solders  are  introduced  here  without  comment 

Chloride  of  silver  has  been  recommended  as  a  solder.  It  is  to  be 
finely  powdered  and  spread  along  the  junction  to  be  soldered  and 
melted  with  the  blow-pipe.  Mr.  Joseph  W.  Richards  makes  an  alloy 
of  aluminum  1  part,  zinc  8  parts,  tin  32  parts,  and  phosphor- tin,  con- 
taining 5  per  cent,  phosphorus,  1  part.  The  aluminum  is  first  melted, 
then  the  zinc  is  added,  and  finally  the  tin,  which  has  been  melted  sep- 
arately and  mixed  with  the  phosphor-tin.  The  alloy  is  poured  into  smaU 
bars  for  use.  The  object  is  to  provide  in  the  phosphorus  a  powerful  re- 
ducing agent  to  prevent  the  formation  of  the  film  of  oxide  which  usu- 
ally prevents  the  intimate  contact  of  the  opposed  sur&ces.  (United 
States  patent  407789,  October  5, 1891.)  Another  formula  is,  cadmium 
50  parts,  zinc  20,  tin  30.  The  zinc  is  first  melted,  then  the  cadmium 
is  added,  and  finally  the  tin  {IHngler^s  Journaly  Vol.  284,  No.  6,  page 
144.)  Electroplating  the  surfaces  with  copper  and  then  applying  the 
solder  was  mentioned  last  year. 

Other  solders  which  have  been  used  are  composed  ot^— 

Composition  of  certain  solders  for  aluminum. 


Alominam 
Copper.... 
Zlno 


I. 

n. 

HI. 

IV. 

V. 

Percent. 

12 

8 

80 

Bier  cent. 

0 

6 

85 

Pereent. 
7 
5 

88 

PercenL 
G 

4 
90 

Per  cenL 

4 

2 

M 

In  making  these  solders  the  copper  should  be  melted  first,  the  alu- 
minum then  added,  and  the  zinc  last.  Stearin  is  used  as  a  flux  to 
prevent  the  rapid  oxidation  of  the  zinc.  When  the  last  metal  is  Aised, 
which  takes  place  very  quickly,  the  operation  should  be  finished  as 
rapidly  as  possible  by  stiiring  the  mass,  and  the  alloy  should  then  be 
IK)ured  into  an  ingot  mold  of  iron,  previously  rubbed  with  fiat.  The 
pieces  to  be  soldered  should  first  be  cleaned  thoroughly  and  roughened 
with  a  file  and  the  solder  placed  on  the  parts  in  small  fragments,  the 
pieces  being  supxK)rted  on  a  piece  of  charcoal.  The  place  of  junctur6 
should  then  be  heated  with  the  blast  lamp.  The  union  is  facilitated  by 
the  use  of  a  soldering  tool  of  aluminum.    This  last  is  said  to  be  essen- 


ALUMINUM.  161 

tuJ  to  the  success  of  the  operation.  Alloy  I  is  recommended  for  small 
objects  of  jewelry;  alloy  IV  is  said  to  be  best  adapted  for  larger  objects 
and  for  general  work,  and  is  that  most  generally  used.  The  successful 
performance  of  the  act  of  soldering  apx>ears  to  require  skill  and  experi- 
ence, but  the  results  obtained  are  said  to  leave  nothing  to  be  desired. 
Soldering  tools  of  copper  or  brass  should  be  avoided,  as  they  would 
form  colored  alloys  with  the  aluminum  and  solder.  The  skillfdl  use  of 
the  aluminum  tool,  however,  requires  some  practice.  At  the  instant  of 
fusion  the  operator  must  apply  some  Motion,  and,  as  the  solder  melts 
very  suddenly,  the  right  moment  for  this  manipulation  may  be  lost 
unless  the  workman  is  experienced. 

Alloys. — ^It  is  regretted  that  no  statistics  of  the  production  of  alumi- 
num bronze  and  ferro-aluminum  in  this  country  can  be  given  for  1891. 
Both  of  these  valuable  alloys  have  been  produced  by  the  Cowles  Elec- 
tric Smelting  and  Aluminum  Company  for  a  number  of  years,  and  have 
found  their  way  into  the  market  on  a  considerable  scale.  The  ferro- 
aluminum  made  by  this  company  was  used  as  a  vehicle  for  adding 
aluminum  to  iron  and  steel  in  making  sound  castings  when  that  method 
was  first  introduced.  Aluminum  bronze  is  coming  into  use  in  Germany 
for  torpedoes  on  account  of  its  strength  and  noncorrodibility,  and  for 
telephone  wires.  It  was  estimated  that  280,000  kilograms  would  be 
used  during  1892.  The  5  per  cent,  bronze  has  been  used  for  some 
time  for  nozzles  of  gas  motors  on  account  of  its  nonoxidizable  character, 
and  the  12  per  cent,  bronze  is  used  for  the  pins  of  needle  guns,  for 
which  purpose  it  is  said  to  be  better  than  steel. 

The  number  of  patents  which  have  been  granted  for  aluminum  alloys, 
either  where  that  metal  forms  a  minor  ingredient  or  has  small  quanti- 
ties of  other  metals  added  to  it  for  special  purposes,  shows  that  experi- 
menting in  this  direction  is  increasing.  As  yet  much  of  this  experi- 
menting is  done  without  definite  knowledge  or  aim  on  the  part  of  in- 
ventors. Doubtless,  in  time,  valuable  conclusions  may  be  derived  firom 
this  kind  of  work,  after  rigid  experiments  with  a  definite  purpose  or 
idea  have  been  undertaken.  Of  alloys  formed  with  a  specific  purpose 
in  view,  that  containing  a  small  quantity  of  titanium,  and  another  con- 
taining silver,  were  described  last  year.  Others  are  mentioned  in  a 
lecture  by  Mr.  Hunt,  president  of  the  Pittsburg  Eeductiou  Company, 
whose  statements  are  valuable  because  they  are  based  on  knowledge 
and  experience.    He  says : 

"  The  alloys  of  from  2^  to  12  per  cent,  aluminum  with  copper  have  so 
&r  achieved  the  greatest  reputation.  With  the  use  of  8  i)er  cent,  to  12 
per  cent,  aluminum  in  copper  we  obtain  one  of  the  most  dense,  finest- 
grained,  and  strongest  metals  known,  having  remarkable  ductility  as 
compared  with  its  tensile  strength.  A  10  per  cent,  aluminum  bronze 
can  be  made  in  forged  bars  with  100,000  pounds  tensile  strength,  60,000 
pounds  elastic  limit,  and  with  at  least  10  per  cent,  in  elongation  in  8 
inches.  An  aluminum  bronze  can  be  made  to  fill  a  specification  of 
6442  BOW 11 


162  MINERAL   BESOUBCES. 

130,000  poonds  tensile  strength  and  5  per  cent,  elongation  in  8  inches. 
8uch  bronzes  have  a  specific  gravity  of  about  7.50,  and  are  of  a  light 
yellow  color.  For  cylinders  to  withstand  high  pressures  such  bronze 
is  probably  the  best  metal  yet  known. 

"The  6  to  7  per  cent,  aluminum  bronzes  have  a  specific  gravity  of 
8.30  to  8,  and  are  of  a  handsome  yellow  color,  with  a  tensile  strength 
of  from  70,000  to  80,000  pounds  per  square  inch,  an  elastic  limit  of 
40,000  pounds  per  square  inch.  It  will  probably  be  bronzes  of  this 
latter  character  that  will  be  most  used,  and  the  fact  that  such  bronzes 
can  be  rolled  and  hammered  at  a  red  heat  with  proper  precautions  will 
add  greatly  to  their  use.  Metal  of  this  character  can  be  worked  in 
almost  every  way  that  steel  can,  and  has  for  its  advantages  its  greater 
strength  and  ductility,  and  greater  power  to  withstand  corrosion,  be- 
sides its  fine  color.  With  the  price  of  aluminum  reduced  only  a  very 
little  irom  the  present  rates,  there  is  a  strong  probability  of  aluminum 
bronze  replacing  brass  very  largely. 

"A  small  percentage  of  aluminum  added  to  Babbitt  metal  gives  very 
superior  results  over  the  ordinary  Babbitt  metal.  It  has  been  found 
that  the  influence  of  the  aluminum  upon  the  ordinary  tin-antimony- 
copper  Babbitt  is  to  very  considerably  increase  the  durability  and 
wearing  properties  of  the  alloy.  Under  compressive  strain  aluminum 
Babbitt  proves  a  little  softer  than  the  ordinary  Babbitt.  A  sample  1^ 
inches  in  diameter  by  1^  high  began  to  lose  shape  at  a  pressure  of 
12,000  pounds.  A  similar  sample  of  the  same  Babbitt  metal  without 
the  addition  of  the  aluminum  (having  a  composition  of  7.3  -per  cent 
antimony,3.7  per  cent,  copper,  and  89  per  cent,  tin)  did  not  begin  to  lose 
its  shape  until  a  compressive  strain  of  16,000  pounds  had  been  applied. 
Both  samples  have  stood  an  equal  strain  of  35,000  pounds.  In  com- 
parative tests  of  the  ordinary  Babbitt  metal  and  the  aluminum  Babbitt 
metal,  the  latter  has  given  very  satisfactory  results. 

"The  following  alloys  have  recently  been  found  useful:  Nickel- 
aluminum,  composed  of  20  parts  nickel  and  8  parts  aluminum,  used  for 
decorative  purposes;  rosine,  composed  of  40  parts  nickel,  10  parts  of 
silver,  30  parts  aluminum,  and  20  parts  tin,  for  jewelers'  work;  sun 
bronze,  composed  of  60  parts  cobalt  (or  40  parts  cobalt),  10  parts  i^umi- 
num,  40  (or  30)  parts  copper;  metalline,  composed  of  35  parts  cobalt, 
25  parts  aluminum,  10  parts  iron,  and  30  parts  copper. 

"Prof.  Eobert  Austin  has  discovered  a  beautiful  alloy  containing  22 
per  cent,  aluminum  and  78  i>er  cent,  gold,  having  a  rich  purple  color, 
with  ruby  tints. 

"The  addition  of  from  5  per  cent,  to  15  per  cent,  aluminum  to  type 
metal  composed  of  25  per  cent,  antimony  and  75  per  cent,  lead  makes  a 
metal  giving  sharper  castings  and  a  much  more  durable  type.'' 

Mr.  A.  H.  Gowles  makes  an  alloy  for  electrical  purposes  consisting 
of  manganese  18  parts,  aluminum  1.2  parts,  silicon  5  parts,  zinc  13  parts, 
and  copper  67.5  parts.    This  alloy  has  a  tensile  strength  of  26,000  kilo- 
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grams  and  20  per  cent,  elongation.  Its  electric  resistance  is  greater  than 
that  of  ^^  neusilber,"  and  it  is  therefore  especially  applicable  for  rheostats. 
[OhemiJcer-Zeitungy  March  12, 1892.) 

Mr.  G.  G.  GarroU  makes  an  aluminum  alloy  for  dentists'  fillings,  con- 
sisting of  silver  42.3  per  cent.,  tin  62  per  cent.,  copper  4.7,  and  aluminum 
1  per  cent.  It  is  reduced  to  powder  and  then  forms  an  amalgam  with 
mercury.    (XT.  S.  Patent  475382,  May  24, 1892). 

Mr.  Ghas.  B.  Miller  has  patented  an  antiMction  alloy  of  lead  320 
parts,  antimony  64,  tin  24,  aluminum  2.  (U.  S.  pateut  456898,  July 
28, 1891.) 

Mr.  Thomas  MacKeUar  has  patented  an  alloy  for  type  metal  of  lead 
65  parts,  antimony  20,  and  10  parts  of  an  alloy  consisting  of  equal  parts 
of  tin,  copper,  and  aluminum.  The  tin-copper-aluminum  alloy  is  first 
melted,  the  antimony  added  to  it,  and  the  mixture  is  then  added  to  the 
melted  lead.    (U.  S.  patent  463427,  November  11, 1891.) 

An  aluminum  bronze  alloy  contains  aluminum  12  to  25  parts,  man- 
ganese 2  to  5,  copper  75  to  85.  It  is  the  product  of  John  A.  Jean9on. 
(U.  8.  patent  446351,  February  10, 1891.) 

The  antiMction  metal  (Babbitt  metal  plus  aluminum)  contains  anti- 
mony 7.3  parts,  tin  89,  copper  3.7,  with  from  J  to  2.5  parts  of  aluminum. 
It  is  patented  by  Alexander  W.  Oadman.  (XJ.  S.  patent  464147,  Decem- 
ber 1, 1891.) 

AhMimmm  imported  and  etUeredfor  eontumptian  in  the  United  States  from  1870  to  189 1 
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Jnne  3^1970. 
1871. 
1873. 
Ig74. 
1875. 
1876. 
18T7. 
1878. 
187d. 
1880. 
1831. 


Quantity. 


Poundi, 


2.00 
683.00 
434.00 
139.00 
131.00 
251.00 
284.44 
340. 75 
517. 10 


Yaliie. 


.  $S8 
341 
2 
2,125 
1,355 
1,412 
1,551 
2,978 
S,423 
4,042 
6,071 


Tears  ending- 


June  80, 1882 
1883 

1884 

18S5 

Deo.  31,1886 

1887 
1688 
1889 
1890 
1891 


Quantity. 


PouncU. 

566.60 

426.25 

5.^.00 

439. 00 

452. 10 

1.260.00 

1, 848. 53 

998.00 

2,051.00 

3.  OOG.  00 


Yalne. 


$6,469 
5,079 
8,416 
4,736 
5,369 
12, 119 
14.  0S6 
4,840 
7,062 
6.203 


TIN. 

During  1891, 125,289  ponnds  of  metallic  tin  were  produced  from  the  Te- 
mescal  mines,  near  Eiverside,  California.  This  amount  is  valued  at  $27,- 
564  at  20  cents  per  pound  in  ISew  York.  The  mill  began  running  in  April, 
but  only  in  a  very  small  way.  Prom  January  to  July,  1892,  the  product 
amounted  to  137,000  pounds,  making  the  total  commercial  product  272,- 
289  pounds,  or  136  tons  of  metallic  tin  produced  in  the  United  States 
up  to  July  1, 1892.  Up  to  July,  the  latest  date  available,  the  produc- 
tion in  1892  averaged  14  tons  per  month.  The  most  complete  account  of 
the  occurrence  of  tin  at  this  place  is  that  by  Mr.  W.  de  L.  Benedict, 
published  in  the  Engineering  and  Mining  Journal  of  October  18,  1890. 

In  South  Dakota  vigorous  work  was  carried  on  by  the  Harney  Peak 
company  in  the  direction  of  deepening  shafts  on  several  of  the  mines 
to  600  feet  and  other  development  work  designed  to  afford  a  large  out- 
put when  mining  proper  should  be  commenced.  Early  in  1892  the  con- 
centrating mill  erected  by  Fraser  &  Ohalmers  was  completed,  and  spurs 
are  still  being  built  from  the  tracks  of  the  Burlington  and  Missouri 
Eiver  railroad  to  the  Drincipal  openings.  The  company  reports  that 
it  is  not  expected  that  the  mill  will  be  started  for  several  months  yet, 
until  more  railroad  spurs  are  built,  which  were  delayed  by  spring  rains, 
and  until  larger  pumps  and  other  machinery  are  installed  at  some  of 
the  openings. 

In  Virginia  operations  came  to  a  standstill  at  the  Gash  property,  in 
Amherst  county,  because  the  company  did  not  buy  the  mine,  on  which 
an  option  was  held,  and  where  about  $50,000  in  machinery  had  been 
placed  in  position.  This  machinery  included  a  set  of  jigs  and  a  Sturte- 
vant  mill. 

The  world's  production  of  tin  increased  in  1891,  and  so  did  the  con- 
sumptive demand,  resulting  altogether  in  a  decided  decrease  in  the 
stocks  of  tin.  In  spite  of  that,  however,  the  prices  ruled  low,  as  shown 
in  the  table  of  prices  on  the  following  page. 


WorWs  supply  of  tin  from 

1880  to  1891, 

Yean. 

English 
production. 

Straits 
shipments 
to  Europe 

and 
America. 

Australian 
shipments 
to  Europe 

and 
America. 

Banoa  sales 
in  Holland. 

Billeton 

sales  in 

Java. 

Total. 

1880 

Short  tons. 

8.918 
8,615 
9,300 
9.307 
9.574 
9.331 
9,312 
9.282 
9,241 
8,912 
9,000 
9,354 

Short  tons. 
11,735 
11, 400 
11,  705 
16, 958 
17,548 
17,320 
19, 674 
23,  977 
23,855 
28,295 
27,470 
31, 457 

Short  tons. 

9,177 

10,100 

10, 067 

11.121 

9,337 

9, 088 

8,064 

7.750 

7,975 

6,800 

6,415 

5,991 

Short  ions. 
3,756 
4,548 
4,399 
4. 203 
4,193 
4.200 
4,379 
4,384 
4,430 
4,114 
5,317 
5,350 

Short  tons. 
4,735 
4,740 
4,200 
4,157 
3,600 
8.760 
4,128 
4.978 
5,220 
4,857 
5,232 
6,753 

Short  tons. 
38. 321 
S9.403 
39. 671 
45,746 
44,*252 
43, 699 
45,  557 
50,  371 
50,721 
52, 978 
53.434 
57,905 

1881 

1S82 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 
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Accordiug  to  Sargent's  circular,  from  which  most  of  the  above  figures 
have  been  taken,  the  tin  industry  was  in  striking  contrast  to  the  other 
larger  metal  industries.  The  increased  total  product  came  from  greater 
activity  in  the  Straits  Settlements  and  the  island  of  Banca,  with  a  slight 
decline  in  Australia.  It  is  probable  that  the  influences  which  con- 
tributed toward  an  increased  production  in  1891  will  lead  to  even  more 
in  1892.  The  consumption  increased  by  1,708  tons,  but  was  less  than 
the  production  by  1,806  tons.  The  stocks  at  the  close  of  1891  were 
small  and  only  sufficient  for  about  five  weeks'  consumption.  The  fluc- 
tuations in  London  prices  were  small;  the  highest  price  was  £93  4«. 
and  the  lowest  £90  Os.  3d.  The  average  price  for  the  year  was  £91  Ss. 
a  decline  of  £3  from  1890. 

Tin  plates. — ^During  nine  months  from  July  1, 1891,  to  March  31, 1892, 
the  newly  established  plants  in  the  United  States  produced  1,468,056 
pounds  of  tin  plates;  besides  3,772,774  pounds  of  teme  (tin  and  lead) 
plates,  according  to  the  statistics  collected  by  Special  Agent  Ira  Ayer, 
of  the  Treasury  Department.  The  above  amounts  do  not  include  a 
larger  product,  estimated  at  2,000,000  pounds,  of  tin-plated  ware  made 
by  stamping  block-steel  plates  into  the  form  of  various  utensils,  and 
then  dipping  them  in  tin  with  the  same  result  as  tinware  made  in  the 
ordinary  way. 

Prices. — There  have  been  no  great  fluctuations  in  prices  in  the  past 
two  years  similar  to  those  in  1888,  due  to  the  ope)rations  of  the  French 
copper  syndicate.  In  1889  the  price  was  comparatively  steady,  fluctu- 
ating by  fractions  of  a  cent  from  21  cents  per  pound.  In  1890  the 
prices  were  not  so  steady,  the  principal  feature  being  a  rise  in  Septem- 
ber to  25  cents  per  pound.  This  soon  declined  again  to  21  cents,  which 
was  about  the  average  for  the  year.  The  rise  in  price  was  due  to  a 
speculative  movement,  and  the  corner  was  aided  by  comparatively  light 
stocks  in  ^ew  York  and  good  consumptive  demand.  In  1891  the  prices 
ruled  slightly  lower  without  great  fluctuations,  except  a  rise  to  21^  cents 
in  June.    The  prices  for  recent  years  are  given  below: 

PHcM  of  tin  in  New  York,  by  fnonihs,  from  1886  to  1891. 


[Cents  per  pound.] 


Tean. 


1S8S... 

lgj?6... 
1887... 
18S8... 
1889... 
1890..- 
1891.... 


Jan. 


161 

20| 

20.30 

36.05 

21| 

20.05 

20.20 


Feb. 


17.45 
20.70 
22| 
36.05 

21* 

20.87 

19.00 


Mar. 


17| 

90.80 

22.55 

80.70 

21.30 

20.30 

101 


Apr. 


17.80 

20.85 

22* 

32.05 

20} 

20.13 

10* 


May. 


18| 
2L80 
22.05 
21.05 

20^ 

21.52 

20.00 


Jane. 


18.05 
20.30 
21.53 
21.00 


Jnly. 


23.85 

21.17 
20.20 


Aug. 


r4 

23.80 

20} 
20.20 
21.62 
20.10 


Sept. 


20.85 

22.20 

23* 

22.05 

21.30 

24.00 

20* 


Oct. 


20.05 
2! 

23735 
20.80 
22.00 
20.10 


Nov. 


20.65 

22.40 

31.05 

22.70 

211 

21.07 

20.00 


Dec. 


21.00 

22* 

6fX 

22.10 

21.30 

21.21 

10.90 
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Imports  and  ewparts. — ^The  following  tables  show  the  tin  and  tin  plates 
imported  and  entered  for  consumption  from  1867  to  1890;  also  the  value 
of  the  exports  of  the  manufactores  of  tin  from  1826  to  1890: 

Tin  and  Hnplatet  imported  and  entered  for  consumption  in  the  United  States,  18C7  to  1891, 


In  blnokB,  bus,  or  pigs,  and 

Tin  plates,  sheets,  eto. 

Teantnding^ 

Total  yalue. 

Quantity. 

Yalae. 

Quantity. 

Value. 

Owts, 

OwU. 

.TnTM  110.  1ft67  .  > 

$1. 210. 354. 02 

16. 276, 136. 78 

$7,488,400.60 

1868.. 

1, 454. 327. 86 

6, 893, 072. 07 

8, 347, 300. 43 

I860.. 

80,811 

1,700,385.00 

1,534,324 

8, 565, 432. 56 

10,274,817.56 

1870.. 

81,702 

2,042,887.71 

1, 333, 150 

7,628,871.51 

0,671,750.22 

1871.. 

106,505 

2,038,400.82 

1,556,023 

9, 490, 778. 64 

12,420,188.46 

1872.. 

102,006 

3,033,837.45 

1,617,627 

10,786,006.50 

13,770,744.04 

1873.. 

180,460 

3,938,032.25 

1,854,056 

15,006,446.82 

10,844,470.07 

1874.. 

116,442 

8,199,807.07 

1,558,860 

13.322,076.14 

16,522,783.21 

1875.. 

102,004 

2,329,487.96 

1,540,600 

12,557,680.75 

14,887,118.71 

1876.. 

03,176 

1,816,506.00 

1, 767, 210 

10,226,802.87 

12,043,306.87 

1877.. 

08,200 

1,783,765.00 

1,984,893 

0.818,060.60 

U,  601, 834. 60 

1878.. 

128,840 

2,167,350.00 

2, 166, 489 

0,803,630.61 

12,060,080.61 

1879.. 

142,027 

2,801,044.00 

2,487,007 

10,248,720.84 

12,550,664.34 

1880.. 

200,007 

6,153,005.68 

8,298,534 

16,524,600.10 

22,677,505.87 

1881.. 

171,146 

8.071,766.67 

8,866,720 

14,641,067.87 

18,612.814.54 

1882.. 

107,544 

5, 204, 251. 68 

8,926,311 

16,560.834.64 

21,755,086.32 

1883.. 

237,348 

6, 106, 250. 37 

4,051,108 

16,688,276.67 

22,704,527.04 

1884.. 

(a)  26, 081, 002 

5,429.184.01 

(a)  527, 881, 321 

18,031,072.70 

24,360,256.71 

1885.. 

23,047,523 

4,263,447.00 

505,559,076 

16, 610, 104. 56 

20.873,552.00 

Deo.  31,  1886.. 

27,060,761 

6, 873, 773. 00 

574, 098, 405 

17,710,057.12 

23,503,730.12 

1887.. 

20,645,531 

6,027,710.00 

570, 643, 389 

16,883,813.05 

23,811,523.05 

1888.. 

81,740,588 

8,758,562.00 

632,224,296 

10, 034. 821. 03 

27,703,383.08 

1880.. 

85,177,646 

7, 045, 080. 00 

734, 086, 964 

20,361,564.00 

27,407,503.00 

1890.. 

83,800,720 

6,860,645.00 

688, 247, 657 

21,023,754.00 

28,703,300.00 

1891.. 

41,146,128 

• 

8,091,863.00 

734,425,267 

25,000,805.00 

33,001,668.00 

a  Pounds  in  1884  and  following  yean. 

Value  of  tin  manufaotwres  exported  from  the  United  States  (a). 

[Fiaoolyear  ending  September  80  until  1843;  ending  June  30,  firom  1844  to  1886;  calendar  yean 

1886.] 


sinot 


Yean. 

Value. 

Yean. 

Value. 

Yean. 

Value. 

1826 

•4,515 
2,067 
5,040 
1,757 
4,407 
8,000 
8,157 
2,028 
2,230 
2,545 
5,604 
10,892 
10, 179 
19,981 
7,601 
8,751 
5,682 
5,026 
6,421 
10,114 
8,902 
6,363 

1848 

$12, 853 
13,148 
18,590 
27,823 
23,420 
22,988 
80,698 
14,279 
18,610 
5,622 
24,186 
89,289 
80,064 
80.220 
62,286 
41,558 
46,068 

106,244 
70,461 
40,642 
27,110 
18,004 

1870 

$46,007 

70,966 

67,244 

60,865 

62,073 

48,104 

48,144 

87,057 

116,274 

103,467 

144.185 

408.524 

108,608 

101, 047 

166,810 

162.304 

157,724 

137,551 

210,000 

255,100 

262,848 

904,420 

1827 

1849 

1871 

1828 

1850 

1872 

1820 

1851 

1873 

1830 

1852 

1874 

1831 

1853 

1875 

1832 

1854 

1876 

1834 

1855 

1877 

1856 

1878 

1835 

1857 

1870 

1836 

1858 

1880 

1887 

1859 

1881 

1838 

I860 

1882 

1830 

1861.... 

1883. „. 

1840 

1862 

1884 

1841 

1863 

1864 

1885 

1842 

1886 

1843  (nine  months) 
1844 

1865... 

1887 

I860 

1888 

1845 

1867 

1880 

1846 

1868 

1800 

1847 

I860 

1801 

a Cksaed  as  **  tin,  and  mannfaotures  of."  ftom  1851. 


NICKEL  AND  COBALT. 

The  supply  of  domestic  nick'el,  nickel  anodes,  nickel  salts,  etc.,  is 
still  obtained,  as  it  has  been  for  many  years,  from  the  same  smelting 
works  of  Mr.  Joseph  Wharton,  in  Camden,  New  Jersey,  and  now  some 
nickel  material  is  also  famished  by  the  Orford  Copper  Company,  at 
Constable  Hook,  New  Jersey.  In  regard  to  the  sources  of  the  ores, 
however,  the  industry  has  changed  its  character  altogether.  Many 
years  ago  Chatham,  Connecticut,  fiirnished  a  small  amount  of  ore, 
but  the  dominant  supply  has  been  from  the  Lancaster  Gap  mine  in 
Pennsylvania,  with  occasional  contributions  from  Oregon  and  Nevada. 
Some  years  ago  the  lead  works  at  Mine  La  Motte,  Missouri,  began  sep- 
arating the  nickel  and  cobalt  irom  their  ores  by  converting  it  into  a 
rich  speiss,  which  has  been  sold  to  the  usual  nickel  refiners.  Since  the 
beginning  of  1889,  however,  nickel  matte  produced  in  Canada  has 
been  bought  and  smelted  in  the  United  States.  At  the  end  of  1891 
this  resulted  in  closing  the  Lancaster  Gap  mine.  So  that  in  1892  the 
product  of  the  nickel  smelters  will  be  aU  from  Canada,  except  occa- 
sional small  amounts  from  Mine  La  Motte,  and  from  Nevada,  Oregon, 
and  the  mines  near  Webster,  North  Carolina.  Nickel  and  cobalt  are 
by-products  at  Mine  La  Motte,  and  therefore  the  production  will  not 
change  markedly.  At  the  western  localities  the  situation  is  radically 
different^  There  is  no  regular  product,  but  in  the  process  of  deciding 
whether  the  deposits  can  support  a  profitable  industry  large,  though 
iiregular,  amounts  of  ore  are  apt  to  be  offered  for  sale  at  any  time. 
Indeed  there  is  a  considerable  accumulation  of  nickel  and  cobalt  arsen- 
ide on  the  dumps  at  Lovelock  Station,  Nevada,  and  efforts  are  also 
being  made  to  market  the  Oregon  silicates. 

Produetion, — ^The  ores  mined  in  the  United  States  yielded  118,498 
pounds  of  nickel,  valued  in  Philadelphia  at  $76,024.  In  addition  to  this 
2,000,000  pounds  of  nickel  contained  in  Canadian  matte  was  smelted  in 
the  United  States.  Not  all  of  this,  however,  was  contributed  to  the 
general  market,  for  a  considerable  amount  was  contained  in  the  matte 
parchased  by  the  Navy  Department  and  worked  up  by  contract,  the 
copper  being  taken  out  and  the  nickel  and  iron  being  left  as  oxide.  It 
is  delivered  in  this  form  to  the  steel  works  at  Bethlehem  and  Home- 
stead  to  Aimish  the  nickel  for  armor  plates.  Some  of  this  mixture 
of  oxides  of  iron  and  nickel  made  from  Canadian  matte  is  exported  for 
treatment  abroad. 

IS7 


UINERAL  BESOTJBCES. 
2!lokel  product  of  tht  Unitdd  StaUt,  1876  (o  1S90. 


Tear.. 

nJokBl" 

"SC" 

Nick«i  It, 

nickoliun 
monium 

■  Ulpblltfl 

TotaL 

Valna. 

P^nd,. 

P™k(«. 

Poun.li. 

J^wndj. 

PowHto. 
ZOl.MT 

Slii 

385,808 

i!ai,8ie 

8^U0 
JT7,»0* 

M«;82e 

^:^ 

118.«8 

■as 

18,413 
178,  »TS 
137, 157 

m;os3 

bIsoo 

as 

so.  mo 

10,848 

21S,B04 
82;  UG 

233, 480 
18,488 

18,000 

liiwi 

LOOO 

«;«o 

The  total  amount  of  Oanadian  nickel  in  matte  produced  is  as  follows: 
pToduet  of  Canadian  nicktl. 


run. 

Founds 

500.  MO 
s;  000.  WO 

Prospecting  baa  continued  at  tbe  silicate  mines  near  Webat^',  'SarOx 
Carolina,  without  any  such  decisive  result  as  the  productiou  of  ore  for 
sale.  The  region  has  heeu  well  described  lately  in  tdie  Engineering 
and  Mining  Journal.  Ore  accumulated  on  tbe  dump  at  Lovelock's, 
Nevada,  but  no  shipments  were  made.  A  project  is  on  foot  to  pat 
np  two  60-ton  furnaces.  In  Oregon,  the  mines  at  Biddies  were  idle. 
They  were  sold  during  the  year  to  a  company  with  headquarters  in 
Chicago.  This  company  is  now  actively  prosecuting  work,  and  intend 
during  the  present  year  to  erect  works  capable  of  treating  100  tons  of 
oforeper  day. 

In  tbe  spring  of  1891,  Mr.  William  H.  Hampton,  of  Portland,  discov- 
ered a  considerable  number  of  pebbles  in  tbe  placer  ground  of  a  stream 
in  Josephine  and  Jackson  counties,  which  lie  south  of  Donglas  county 
where  the  nickel-siUcate  mines  are  located.  On  analysis  by  Mr.  W,  H. 
Melville  they  were  found  to  contain  an  alloy  of  iron  with  nickel  in  the 
proportion  of  60.4  per  cent  nickel  to  23.06  iron.  This  is  a  different  com- 
position from  tbe  known  natural  alloys  and  therefore  was  named  *<  Jose- 
phiiiite,'*  from  the  county  where  it  occurs.  It  seems  that  the  alloy  is 
not  meteoric,  although  tbe  dike  from  which  it  came  has  not  been  found. 

In  Sonth  Dakota  nickeliferous  pyrrhotite  has  been  found,  as  noted  in 
Mineral  Resources  of  the  United  States,  1888.  In  1891,  Mr.  Samuel 
Seott,  of  Rapid  City,  began  development  work  on  some  pyrrhotite  found 
adjacent  to  the  Rivertou,  Buckhorn,  Margaretj  and  Tin  Hill  tin  claims. 
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Analyses  showed  firom  0.32  to  5.26  per  cent  of  nickel  in  various  samples ; 
further  development  work  is  under  way. 


IMPOBTS  AND  EXPORTS. 


JSickelimported  and  entered  far  ooneumpiion  in  the  United  8tate$,  1868  to  1891,  inoltuive. 


Ye«n  ending— 


Jnna  80, 1868 
I860 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 
81,1888 
1887 
1888 
1880 
1800 
1801 


Nickel. 


Quantity. 


Pounds. 


17,701 

26,140 

2,842 

3,172 

1,256 


5,078 
7,486 
10,406 
88.276 
17,033 
22,006 
10,015 


/566,671 
355.455 


Valne. 


$118, 068 

134,327 

09,111 

48.133 

27,144 

4,717 

5,883 

3,157 


0,522 
8,637 
7,820 
25,758 
14,503 
17,024 
18,098 


260,665 
172,476 


Oxide  and  alloy  of 
nickel  -with  copper. 


Quantity. 


Poundi. 


4,488 


12 
156 
716 
8,518 
8,314 
61,860 
135,744 
177,822 
161, 150 
al94,711 
106,603 
277,112 
439, 037 
816. 895 
367,288 
247,299 
^10,245,200 


Value. 


18,011 


86 

10 

824 

7,847 

5.570 

40,311 

107,627 

125,786 

110,386 

128,788 

64,166 

141,546 

206,232 

138,200 

156,331 

115,614 

148,687 


Total 
value. 


$118,058 

184,327 

00,111 

52,044 

27.144 

4,717 

5,883 

8,188 

ID 

10.846 

16,684 

18,800 

66,000 

122,180 

148,660 

182,484 

120,733 

64,166 

M41,546 

1(205,232 

(1138, 200 

«156, 831 

876,270 

821,163 


•  Including  metallic  nickel. 
h  Including  $466  -^orth  of  mannflMtured  nickel. 
« Including  $670  warth  of  manufactured  nickel. 
4  Including  $2,281  worth  of  manufactured  nickel, 
i  Lududing  $181  wortli  of  manufactured  nickel. 

/Claeaifiea  aa  niokel,  nickel  oxide,  alloy  of  any  kind  In  which  niokel  la  the  element  or  material  of 
iiief  ▼Blue. 
f  Claaaifled  aa  niokel  and  niokel  matte. 

Cobalt. — ^In  connection  with  the  nickel  from  Lancaster  Gap,  7,200 
pounds  of  cobalt  oxide  were  produced  in  1891,  worth  $18,000.  The 
product  in  previous  years  is  given  below : 

Production  of  eobalt  oxide  in  the  United  Statee  fr<m  1869  to  1891. 


Teara. 

Ponnda. 

Teara. 

Ponnda. 

Yeaza. 

Poonda. 

I860 

811 
8,854 
5,086 
5,749 
5,128 
4,145 
3,441 
5,162 

1877 

7,328 
4,508 
4,376 
7, 251 
8,280 
11,653 
1,096 
2,000 

1885 

8.423 
8,689 
5.769 
7,491 
12,955 
6,788 
7,200 

1870 

1878 

1886 

1871 

1879 

1887 

1872 

1880 

1888 

1889 

1873 

1881 

1874 

1882 

1890 

1875 

1883 

1891 

i«7e 

1884 
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Cobali  oxide  in^rted  and  entered  for  ooneumpUon  in  the  United  Statee,  1868  to  189L 


Yean  ending— 


June  30, 1868. 
1860. 
1870. 
1871. 
1872. 
1873. 
1874. 
1876. 
1876. 
1877. 
1878. 
1870. 


Oxide. 


Quantity. 


Powidi, 


1,480 
1,404 
678 
4,440 
10, 752 
2,860 
7,531 


Value. 


97,208 
2,330 
6,010 
2,766 
1,020 
4,714 
5,500 
2,604 

11,180 

11,056 
8,603 

15,208 


Yeananding— 


Jane  30, 1880 
1881 
1882 
1883 
1884 
1885 

Dec  31,  1886 
1887 
1888 
1889 
1890 
1801 


Oxida. 


Quantity. 


PowndB. 
0,810 
21,844 
17,758 
18,067 
25,063 
16, 162 
10,366 
26,882 
27,446 
41,455 
83,338 
23,643 


Value. 


$18,457 
13,837 
12,764 
22,823 
48,611 
28,138 
20,543 

w«aoe 

46,211 
82,832 
68,202 
48,188 


The  imports  of  cobalt  and  cobalt  ore  daring  1891  amounted  to  2|377 
pounds,  worth  $104. 


CHROME   IRON   ORE. 

As  stated  in  Ae  previous  report^  the  domestic  product  of  chrome  iron 
ore  comes  fix>m  Oalifomia.  The  industry  of  mining  and  shipping  this 
product  is  still  on  the  decline,  owing  to  the  facility  with  which  it  can  be 
imported  from  Asia  Minor.  The  product  of  the  United  States  in  1891 
was  only  1^72  long  tons,  worth  $20,580.  This  was  about  one-fourth  of 
the  total  consumption  in  Baltimore  and  Philadelphia.  As  shown  be- 
low, the  domestic  product  was  limited  to  Alameda,  San  Luis  Obispo, 
and  Tehama  counties  in  Oalifomia.  The  mines  of  Del  Norte  county 
were  rendered  unavailable  by  rains  which  washed  out  the  roads. 

Production  of  ohromicirxm  ore  in  the  United  States, 


1880 
1881 
1882 
1883 
1884 
1885 


Qtumtity. 


Long  torn. 
2,288 
2,000 
2,500 
3,000 
2,000 
2,700 


Value. 


$27,808 
80,000 
50,000 
80,000 
35,000 
40,000 


Yeazt. 


1886 
1887 
1888 
1889 
1890 
1891 


Qnantitj. 


LongUmt. 
2,000 
8,000 
1,500 
2,000 
8,599 
1,872 


Value. 


180,000 
40,000 
20,000 
30,000 
63,985 
20,580 


The  production  of  chromic  iron  ore  in  Oalifomia  during  1890  and 
1891  has  been  as  follows: 


Production  of  chromic  iron  ore  in  California  in  1890  and  1891,  &y  oouniUe* 


Countiea. 


Alaoeda 

San  Lois  Obispo 

Teham*. 

Placer 

Shasta 

Total 


1890. 


L<maion». 
355 
687 
2,207 
150 
200 


3,599 


1891. 


LongUm*. 
229 

74 
1,069 


1,372 


171 


172 
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Imports, — ^The  following  table  shows  the  imports  of  chromate  and 
bichromate  of  potash  and  chromic  acid  imported  and  entered  for  con- 
sumption into  the  United  States  from  1867  to  1891 : 

Chromate  and  hickromaU  of  potash  and  chromio  aM  imported  and  entered  for  oanewmpHem 

in  the  United  States,  1867  to  1891,  inoluHve. 


Yean  ending— 

GhromAte  end  biohro- 
mate  of  potMh. 

Chromic  add. 

Chrome  ore. 

Total 
Talne. 

Quantity. 

Valne. 

Qnantlty. 

Value. 

Quantity. 

Value. 

JnneSO,  1867 

1868 

1869 

1870..... 

1871 

1872 

1873 

1874 

1875 

1876 

•  1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

Deo.  81,  1886 

1887 

1888 

1889 

1890 

1801 

Pounds. 
875,205 
777,855 
877,482 
1,285,946 
2,170,478 
1,174.274 
1,121,357 
1,887,051 
1,417,812 
1,665,011 
2,471,669 
1,920,670 
2,624,403 
3,505,740 
4,404,207 
2,449,875 
1, 990, 140 
2,598,115 
1,448,539 
1,985,809 
1,722,465 
1,765,489 
1,680,885 
1,304,185 
755,254 

$88,787 
68,634 
78,288 
127,333 
228,529 
220,111 
178.472 
218,517 
188,424 
175,795 
264,392 
211,136 
221, 151 
350,279 
402,068 
261,006 
208,681 
210,677 
92,556 
139, 117 
120,305 
143,312 
137,263 
113,613 
55,887 

Pounds, 

Long  tons. 

$88,787 
68,634 
78,291 
127,341 
223,584 
220,100 
178,748 
218,580 
183,446 
175,840 
264,402 
211,171 
221,151 
850,282 
402,177 
261,048 
209,019 
284,383 
92,834 
182.949 
146.668 

$3 

8 

5 

49 

276 

13 

22 

45 

10 

85 

514 

922 

44 

45 

120 

13 

82 

5 

124 

52 

290 

3' 

89 

42 

838 

120 

39 

101 

6,571 

281 

2,974 

634 

636 

2,677 
12 
8,356 
1,404 
4,440 
5,474 
4,853 

$73,586 

239 

43,721 

20,812 

46,735  i     190,328 
50,782  i    191,019 
57.111   ■    171.a5fl 

4, 459    108.  764       IfiS!  297  1 

1 

GHBOME   IKON   QBE. 


173 


Priees  of  hiehromate  of  potash  in  the  United  States  f/om  1845  to  1898. 


Yean. 


1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
185« 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1866 
1866 
1867 
1868 


Cents 
ponn 


r 


Years. 


18C9 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


Centa  per 
pouna. 


ANTIMONY. 

By  E.  W.  Parker. 

During  1891  more  progress  was  made  in  the  development  of  antimony 
properties  in  the  United  States  than  has  been  previously  noted.  In 
Nevada  particularly  has  the  work  been  prosecuted,  and  an  industry 
which  for  a  number  of  years  has  been  one  of  a  very  desultory  and  un- 
organized character,  gives  promise  of  becoming  of  considerable  im- 
];)ortance.  The  properties  near  Antimony,  Arkansas,  were  not  operated 
during  the  year,  the  owners  prefering  to  wait  the  completion  of  a  rail- 
road which  is  under  construction,  and  which  will  enable  them  through 
adequate  transportation  facilities  to  compete  with  other  producers.  A 
small  quantity  of  ore  from  this  property  produced  in  and  carried  over 
from  1890  was  smelted  in  Philadelphia,  yielding  2,578  pounds  of  me- 
tallic antimony.  This  was  marketed  during  1891,  as  was  also  some- 
thing over  4,000  ];)ounds  of  metal  smelted  from  Arkansas  ores  in  1890. 

Owing  to  litigation  the  mines  near  Pine  Greek,  Idaho,  were  not  in 
operation  during  the  year.  Mr.  Frank  Boband,  agent  of  the  company 
owning  the  property,  reports  it  is  expected  that  operations  will  be  be- 
gun in  1892  and  prosecuted  regularly.  The  Montana  mines,  located 
near  Thompson  Falls,  were  not  operated  on  account  of  a  disagreement 
among  the  owners.  Operations  are  expected  to  be  resumed  during  the 
present  year  (1892)  and  on  a  more  extended  scale. 

The  domestic  production  for  the  year  was  therefore  limited  to  the 
State  of  Nevada.  The  product  of  ore  (stibnite)  amounted  to  1,000  tons. 
Of  this  300  tons  were  smelted  in  San  Francisco,  about  400  tons  were 
shipped  to  Liverpool  for  smelting,  and  the  remainder  was  carried  over. 
In  addition  to  this  stock  were  300  tons  carried  over  from  1890,  largely 
the  result  of  development  work,  and  for  which  no  attempt  was  made  to 
find  a  market.  The  value  of  the  Nevada  ores  is  quoted  at  from  965  to 
$75  per  ton  at  San  Francisco,  and  from  $125  to  $140  at  Liverpool, 
England. 

Among  the  localities  where  antimony  is  found  should  be  jnentioned 
the  property  on  Coyote  creek.  Iron  county,  Utah.  It  is  said  that  this 
property  was  worked  about  ten  or  twelve  years  ago,  but  on  account  of 
heavy  transportation  expenses  the  enterprise  was  not  successful  and 
was  discontinued.  It  is  claimed  that  with  concessions  in  the  way  of 
freight  rates,  the  working  of  these  properties  could  be  profitably  carried 
on.  During  1891  the  discovery  of  a  valuable  body  of  antimony  was 
reported  in  Inyo  county,  California.  For  a  more  extended  discussion  of 
the  antimony  localities  of  the  United  States  the  reader  i£  referred  to 
"  Mineral  Resources  "  for  1883-'84. 
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Including  the  antimony  fh>m  t|^e  Arkansas  ores  sold  in  1890,  the 
amount  of  metal  marketed  in  1891  was  236,660  pounds,  valued  at 
$27,007.  The  ore  sent  to  Liverpool  for  smelting  may  be  safely  valued 
at  $20,000,  making  a  total  of  $47,007,  as  against  $40,756  in  1890  and 
$28,000  in  1889. 

Prices. — The  market  quotations  during  1891  showed  a  wide  range. 
In  New  York  quotations  are  made  for  foreign  antimony,  the  prices  for 
domestic  metal  being  made  at  San  Francisco.  The  Western  market 
is  largely  influenced  by  New  York  quotations.  In  New  York  the  mar- 
ket opened  with  Oookson's  quoted  at  18|  to  19  cents,  Hallett's  at  16| 
to  16^.  A  gradual  decline  took  place  during  the  spring  and  summer, 
until  in  September  it  was  quoted  at  llf  cents  for  Gookson's  and  10 
cents  for  Hallett's.  The  decline  had  been  caused  by  reports  of  large 
supplies  of  ores,  which,  however,  were  not  forthcoming,  and  the  market 
reacted  during  the  last  three  months,  closing  in  December  at  16|  cents 
for  Gookson's  and  12f  cents  for  Hallett's.  In  San  Francisco  the  year 
opened  with  local  metal  quoted  at  24  to  25  cents.  In  sympathy  with 
New  York,  the  market  fell  off  to  22  cents  in  April  and  continued  to  de- 
chne  until  October,  when  the  quotations  were  as  low  as  13  cents.  The 
reaction  was  not  so  marked  as  in  the  £ast,  prices  for  December  being 
from  14  to  15  cents. 

Imparts. — The  imports  continue  to  be  largely  in  excess  of  domestic 
production,  and  the  total  quantity  of  antimony  consumed  in  the  United 
States  is  sufficient  to  warrant  still  more  attention  to  our  own  proper- 
ties and  larger  smelting  facilities.  The  imports  for  a  series  of  years 
have  been  as  follows: 

Avtinumif  amd  amtmony  ore  imported  and  entered  for  consumption  in  the  United  States, 

1867  to  1891. 


YeAra  ending- 


Jane  30,  1867 
1868 
1869 
1870 
1871 
1872 
1873 
.  1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 

Dm.  31,  1886 
1887 
1888 
1880 
1890 
1891 


Cmde  and  regulua. 


Quantity. 


Powndt. 


1. 033. 336 
1, 345, 921 
1, 227, 429 

1,  015,  039 
1, 933,  306 
1, 166.  321 
1, 253,  814 
1, 238,  223 

946,809 
1, 115, 124 
1, 256, 624 
1, 380,  212 

2,  019,  389 

1,  808,  045 
L  525.  83S 
3, 064, 050 

1. 779. 337 

2,  579,  840 
2,997.085 
2.  553,  284 

2,  814. 044 
2,676.130 

3,  315.  659 
2, 618. 941 


Value. 


$63, 919 
83,822 
129,  918 
164, 179 
148.264 
237,536 
184.498 
148,  409 
131,  360 
119, 441 
135,  317 
130,950 
143,090 
265,773 
253,054 
294,234 
286,892 
150.435 
207,215 
202, 563 
169. 747 
248,  015 
304.  711 
411, 960 
327,307 


Ore. 


Quantity. 


Pound». 


6.460 

8,  321 

20.001 

20.  .351 

34,542 

26,150 

841,730 

1.114,699 

607,244 

231,360 

215.  913 

218.  366 

362,  761 

68,040 

146,  309 

611, 140 

1,433,531 


Value. 


$2,364 

3.031 

2,041 

203 

600 

700 

2,314 

1,259 

2,341 

2.340 

18,100 

18, 019 

11.  2M 

6,480 

7,497 

9,761 

8,785 

2,178 

5,568 

29,878 

36,232 


Total 
value. 


$63. 919 
83.  821 
120,  018 
164. 170 
150.628 
240.567 
187. 430 
148,  612 
131,969 
120,  141 
137,  631 
132.  209 
145.440 
268,122 
271,253 
312,253 
298.  146 
156,024 
214.  712 
212,  324 
178.  532 
250, 103 
310, 279 
441.838 
863,539 
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Prineipal  foreign  sources. — Great  Britain  obtains  her  supply  of  anti' 
mony  and  antimonial  ores  from  her  colonies  in  Canada,  New  South 
Wales,  New  Zealand,  and  Victoria.  The  Canadian  properties  are  in 
New  Brunswick  and  Nova  Scotia,  and  produced  in  1888,  according  to 
the  Blue  Book,  308  tons  of  antimony  ore,  valued  at  £739  at  the  mines. 
In  the  same  year  New  South  Wales  exx)orted  171  tons  of  ore  and  19 
tons  of  metal,  with  an  aggregate  value  of  £2,918;  New  Zealand  pro- 
duced 376  tons  of  ore,  worth  £6,246,  and  Victoria  2  tons,  valued  at  £19. 
The  European  countries  producing  antimony  are  France,  Spain,  Porto- 
gal,  Germany,  Austria,  and  Italy.  Borneo  is  an  extensive  producer, 
and  some  ore  comes  from  Japan.  It  was  the  reported  large  production 
and  heavy  shipments  from  Japan  that  caused  smelters  to  unload  stocks 
during  the  spring  and  summer  of  1891  and  brought  about  the  rapid 
decline  of  prices.  The  subsequent  improvement  was  due  to  these  re- 
ports being  proved  without  foundation. 


COAL. 

By  E.  W.  Parkkb. 

DfTBODUCnON. 

The  statistics  of  the  prodnction  of  bituminotiB  coal  in  1891  have  been 
compiled  almost  entirely  from  direct  retoms  of  operators  to  the  Gleolog- 
ical  Survey,  with  the  exception  of  the  States  of  Illinois  and  Colorado. 
As  in  previous  volomes,  the  report  on  Illinois  is  obtained  from  that  of 
CoL  J.  S.  Lord,  secretary  of  the  bureau  of  labor  statistics  of  that  State. 
The  amount  of  coal  mined  in  Colorado  has  been  reported  by  Mr.  John 
McNeO,  State  Inspector  of  coal  mines,  in  advance  of  his  own  publica- 
tion. The  report  on  Pennsylvania  ant^acite  has  been  prepared  by  Mr. 
John  n.  Jones,  of  Philadelphia,  Pennsylvania,  who  was  the  special 
agent  of  the  Eleventh  Census  in  charge  of  coal  statistics,  and  who  also 
oompUed  the  report  on  Pennsylvania  anthracite  for  the  preceding  vol- 
ume of  "  Mineral  Eesources.'^  Mr.  Albert  S.  Bolles,  chief  of  the 
bureau  of  industrial  statistics  of  Pennsylvana,  has  rendered  valu- 
able assistance  in  furnishing  information  regarding  the  product 
of  a  number  of  Pennsylvania  bituminous  mines,  from  which  no  re- 
ports had  been  received  by  this  office.  Mr.  John  T.  Stewart,  State 
Inspector  of  mines  of  Kansas,  has  kindly  furnished  similar  information 
for  delinquent  mines  in  his  State,  and  access  has  been  had  to  the  reports 
of  other  State  mine  inspectors  to  substantiate  returns  made  to  the  Sur- 
vey and  to  furnish  a  basis  of  estimate  for  nonreporting  mines.  The 
number  of  mines  from  which  direct  returns  were  not  received  was,  how- 
ever, not  more  than  10  per  cent,  of  the  total  number  addressed.  With 
the  means  adopted  for  estimating  on  the  product  of  delinquent  mines, 
it  may  be  safely  assumed  that  the  average  of  error  in  the  figures  here- 
inafter submitted  wiU  not  be  more  than  3  per  cent.  In  some  instances 
reports  have  been  received  from  every  known  operator  in  the  State,  so 
they  may  be  said  to  be  substantially  correct.  As  in  the  report  for 
1890,  no  attempt  has  been  made  to  collect  the  statistics  from  country 
banks  producing  for  small  local  trade. 

Method  of  collecting  information. — ^All  of  the  information  obtained 
from  operators  has  been  secured  by  correspondence.  In  order  to  reach 
all  commercial  mines,  a  directory  of  aU  that  could  be  located  from  every 
available  source  was  compiled  for  each  state,  by  counties,  and  copies 
sent  to  operators  or  others  likely  to  be  able  to  give  information,  with 
the  request  that  corrections  and  additions  be  noted  and  returned. 
This  method  has  proved  very  satisfactory,  and  by  its  continuance  each 
year  a  correct  list  of  mines  may  be  maintained. 
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THE  COAL  FIELDS  OF  THE  U^TITED  STATES. 

For  convenience  of  description,  the  coal  areas  of  the  United  States 
have  been  grouped  into  the  Anthracite  division  and  the  BitominouB 
division. 

The  Anthracite  division,  in  a  commercial  sense,  maybe  said  to  in- 
clude the  anthracite  districts  of  Pennsylvania  alone,  although  smal^ 
amounts  of  an  thracite  are  mined  in  Colorado,  Arkansas,  and  Kew  Mexico. 
In  the  Kew'England  basin  the  original  coal  beds  have  be^n  metamor- 
phosed into  graphite  and  graphitic  coal,  which  have  special  uses,  al- 
tliough  not  classified  by  the  coal  trade  as  anthracite. 

The  Bituminous  division  includes  the  following  coal  fields:  (1)  The 
Triassic  field,  embracing  the  coal  beds  of  the  Triassic  or  New  Bed  sand- 
stone formation  in  the  Bichmond  basin  in  Virginia,  and  in  the  coal 
basins  along  the  Deep  and  Dan  rivers  in  North  Carolina;  (2)  the  Ap- 
palachian field,  which  extends  from  the  state  of  New  York  on  the  north 
to  the  state  of  Alabama  on  the  south,  having  a  length  northeast  and 
southwest  of  over  900  miles  and  a  widtii  ranging  from  30  to  180  miles; 
(3)  the  Northern  field,  which  is  confined  exclusively  to  the  central  part 
of  Michigan;  (4)  the  Central  field,  embracing  the  coal  areas  in  Indiana, 
Illinois,  and  western  Kentucky;  (6)  the  Western  field,  including  the 
coal  areas  west  of  the  Mississippi  river,  south  of  the  forty-third  paral- 
lel of  north  latitude  and  east  of  the  Bocky  mountains;  (6)  the  Bocky 
Mountain  field,  containing  the  coal  areas  in  the  states  and  territories 
lying  along  the  Bocky  mountains;  (7)  the  Pacific  coast  field,  embracing 
the  coal  districts  of  Washington,  Oregon,  and  California.  (See  Min- 
eral Besources  of  the  United  States,  1886,  for  detailed  descriptions.) 

The  following  table  contains  the  approximate  areas  of  these  coal  fields, 
with  the  total  product  of  each  during  1887, 1888, 1889, 1890  and  1891: 


CUuHficaiion  of 

the  eoal  fiel4$  of  the  United  State: 

Area. 

Product  in 
1887. 

Product  in 
1888. 

Prodnct  in 
1889. 

Prodnct  in 
1890. 

Proiluct  in 
1801. 

AnthraeiU. 

New  England  (Rhode  Island 
and  MaaaachuBetts) 

PATinjivlva.nlA  . 

Sq.  miles. 

500 

470 

16 

Short  tont. 

6,000 

89,606,255 

86,000 

Short  tont. 

4,000 

43,022,897 

44, 791 

Short  tons. 

2,000 

45, 644, 970 

53, 517 

Short  tons. 

Short  tonM. 

500 
60,665,431 
(6) 

46,468,641 

Colorado  and  New  Mexico. 

BUumifunu  (a). 

TriaAsio: 

Virginia 

985 

39,548,255 

43, 971, 688 

45, 600, 487 

46, 468, 641 

50, 665, 931 

180 
2,700 

80,000 

83,000 

49.411 
222 

19,846 
10,262 

17,290 
20,365 

North  Carolina 

Appalachian : 

Pflnnavlvanift-  ^^  ■,,,..- . 

9,000 

10,000 

550 

2.000 

16,000 

10,  OUO 

6,100 

200 

8,G60 

30, 866, 602 

10, 301, 708 

3, 278, 023 

795,  263 

4.  836, 820 

050,  903 

1, 900, 000 

313,715 

1,960,000 

30, 796, 727 
10, 910. 946 
3. 479, 470 
1, 040,  000 
6. 498,  800 
1, 193,  000 
1,967,297 
180.  000 
2,900.000 

86, 174, 089 
9,976,787 
2, 939, 715 

816, 375 
6, 281, 880 
1, 108,  770 
1, 925, 689 

225.934 
3, 572,  983 

42, 302, 173 

11, 494, 506 

3, 857, 813 

764,665 

7,894.494 

1, 206, 120 

2, 169, 585 

228, 337 

4, 090, 409 

42.788,490 

12,868,688 

3,830,239 

719, 109 

9,220.665 

1, 222, 918 

2,413,678 

171,000 

4,769,781 

Ohio 

Mai^'laniJ 

Virginia 

WcHt  Vir^nia 

Kentucky 

Tennei^Hee ............. 

Georfiria 

64,395 

56,19^034 

60, 966,  240 

62, 972,  222 

73, 008, 102 

77.084,568 

1 

•  Inclading  lignite,  brown  coal,  and  scattering  lota  of  anthracite,      b  Indaded  in  bitnminooa  prodnou 
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ClasHJieation  of  the  coal  fields  of  the  United  States — Continued. 


JBttumtMotM— Continaed. 

Northern : 

Michigun 

Omtnil: 

Indiana 

Kentucky 

Illinois 


Wentem : 

Iowa 

MiMonri 

>«)braaka 

Kansas 

ArVMiM^ 

Indian  Territory. 
Texas  


Becky  Mountains,  etc. : 

Dakota 

Montana 

Idaho 


'Wyoming 

Coloiado 

Hew  Mexico . 


Psdilo  coast: 
Washington 
Oi<eeon  ...... 

Caluoniia  .. 


Total  prodnet  sold . . . 
Odllery  oonsnmption 

Totalprodnot)  Inclad- 
ing  ooUiery  oon- 
sumptioii 


Sq.mQei. 
6,700 


«,i50 

4,000 

36,800 


47,250 


18,000 
36,700 

3,200 
17,000 

9,100 
20,000 

4,500 


Frodact  in 
1887. 


Short  tons. 
71,461 


8,217,711 

082,282 

10, 278, 890 


14,478,883 


4,473,828 

3, 200, 916 

1.500 

1,506,879 

150.000 

685.911 

75,000 


oasoo 


10,193,034 


21,470 

10,202 

500 

1, 170, 318 

180,021 

1,755,735 

608,034 


8,646,280 


772,612 
81,696 
60,000 


854,808 


124.015,255 
6,960,302 


120,075,657 


Frodact  in 
1888. 


Short  tonM. 
81,407 


8,140,979 

1,877,000 

14,656,188 


10, 173, 167 


4, 952, 440 

8,909,967 

1,500 

1,850,000 

276, 871 

761,986 

90,000 


11,842,764 


84,000 

41,467 

400 

1,481,540 

258,061 

2,140,686 

626,666 


4,688,710 


1, 215, 750 
75,000 
05.000 


1,885,750 


142,037,735 
6, 621, 667 


148,660,402 


Frodoct  in 
1889. 


Short  tons. 
67,431 


2,845,067 

1,290,985 

12,104,272 


16, 240, 814 


4,045,358 
2,557,823 

1 2, 222, 448 

279,584 
752. 832 
128,216 


Prodnet  in 
1800. 


Short  tons. 
74,977 


8,805,737 

1, 495, 876 

15. 292, 420 


20,093,533 


4, 021, 739 
2, 735, 221 

2,250,922 

899,888 
860,229 
184,440 


Product  in 
1891. 


Short  tons. 
60.073 


2,978,474 

1, 693, 151 

15,660,696 


20, 327, 328 


10,036,256 


28,907 

863,301 


1,388,947 
236,651 

2,544,144 
486,463 


6.048,413 


1,030,678 

64,850 

U0,820 


1, 214, 757 


141, 220, 513 


3,825,405 

2,674,606 

1,500 

2,716,705 

642,379 
1,091,032 

172,100 


10,470,439 


80,000 
517, 477 


1,870,366 
818,150 

3,004,003 
876,777 


6,205,782 


1,263,688 

61, 514 

110. 711 


1, 435, 014 


157,788,656 


11,028,817 


80,000 
641,861 


2,327,841 
871,045 

8,512,632 
462,828 


7,245,707 


1,056,249 
51,826 
93,301 


1,201,876 


168,566,680 


PRODUCT. 

The  total  product  of  all  kinds  of  coal  in  1891,  including  colliery  con- 
munption  (i .  e.j  that  portion  of  the  product  used  at  the  mines  in  the 
work  of  operating,  ventilating,  etc.,  and  sold  or  furnished  to  employes), 
wsa  150,505,954  long  tons,  or  168,566,669  short  tons,  valued  at 
|191,133,ia5.  Of  this  total  45,236,992  long  tons,  or  50,665,431  short 
tons,  were  Pennsylvania  anthracite,  worth  $73,944,735  at  the  mines. 
The  remainder  of  the  product,  105,268,962  long  tons,  or  117,901,238 
short  tons,  includes  all  the  bituminous,  semibituminous,  brown,  and 
lignite  coals,  and  the  anthracite  product  of  Arkansas,  Colorado,  and 
Virginia,  representing  a  total  value  at  the  mines  of  $117,188,400.  The 
total  product  in  1891  was  9,623,225  long  tons,  or  10,778,013  short  tons, 
in  excess  of  the  output  of  the  preceding  year,  the  increase  in  value 
being  $14,328,562.  The  increase  in  Pennsylvania  anthracite  was 
3,747,134  long  tons,  or  4,196,790  short  tons,  in  quantity,  and  $7,560,963 
in  vidue.  The  increase  in  bituminous  and  other  coals  was  5,876,091 
long  tona,  or  6,581,223  short  tons;  the  value  increasing  $6,767,599. 
The  average  price  x>er  ton  received  for  anthracite  was  $1.79  against 
tl«729  in  1890.    The  average  price  for  bituminous  waB  %Q.%^  ^^;^ai^\» 
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$0,992  the  previoas  year,  an  increase  of  two-tenths  of  a  cent  per  ton. 
In  obtaining  these  averages  only  the  marketable  product  of  anthra- 
cite—-that  is,  the  quantity  shipped  and  sold  to  local  trade  and  em- 
ployes— ^is  considered;  the  item  of  colliery  consnmptiou  is  not  inclnded 
in  the  valuation.  Jn  all  other  cases  the  estimate  is  based  on  the  entire 
product  of  all  grades,  and  includes  the  colliery  consumption. 

Including  superintendents,  mechanics,  clerical  force,  etc.,  at  the 
mines,  as  well  as  actual  miners,  laborers,  and  others  engaged  in  the 
active  operation  of  the  bituminous  collieries,  the  total  number  employed 
in  the  industry  during  the  year  was  205,372,  against  192,204  in  1890. 
The  average  number  of  days  worked  in  1891  was  223,  being  equiva- 
lent to  the  employment  of  45,797,956  men  for  one  day  j  or,  allowing  for 
Sundays,  holidays,  etc.,  and  assuming  300  days  to  be  a  fiill  year's  time, 
the  number  of  men  employed  for  a  ftdl  year  would  have  been  152,893. 
On  the  same  basis  for  1890,  when  192,204  men  made  an  average  of  226 
days,  there  was  an  equivalent  43,532,064  men  for  one  day,  or  145,107  men 
for  a  fall  year  of  300  working  days.  The  total  number  of  tons  mined 
per  man  employed  in  1891  was  574,  against  578  in  1890.  As  the  num- 
ber of  persons  employed  includes  everyone  connected  with  the  mines 
(except  those  at  distant  offices)  these  figures  are  not  representative  of 
the  average  work  of  a  miner. 

The  total  product,  including  colliery  consumption,  is  shown  in  the 
following  table,  together  with  the  distribution  for  market  and  the  total 
value. 

Bituminous  eoal  product  in  tho  United  States  in  1891,  by  States, 


States. 


AlatMuna  ........ 

ArluuiBaa 

California 

Colorado  (a) 

Georgia 

niinoi8(a) 

Tndiana 

Indian  Territory 

Iowa 

Kansas 

Kentucky 

Manrlana 

Hiohigan 

Missouri 

Montana 

Kebraslca 

KewMexloo 

I!forth  Carolina.. 
North  Dakota... 

Ohio 

Oregon 

Pennsylvania. . . . 
Rhode  Island . .. . 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia... 
Wyoming 


Total 


Loaded  at 
mines  for  ship- 
ment. 


Short  tons. 

2, 822, 813 

5iai20 

86,783 

2,034,332 

15,000 

12,787,093 

2,689,780 

1, 026, 932 

8, 363, 347 

2,428,787 

2,569,263 

3,771.584 

.53,133 

2,850,707 

501,503 


448,612 
18,780 


11,393,209 

47,541 

20, 976, 014 

500 

1, 626, 964 

169, 300 

815,  711 

583.  082 

1, 008,  496 

6,  887, 151 

2,229,401 


Sold  to  local 
trade  and 
used  by  em- 
ployes. 


Short  torn. 

91,456 

8.900 

8,424 

70,000 

1,000 

2,246,705 

211,854 

0,406 

873,025 

255,830 

285,281 

86,050 

21, 515 

265.505 

5,395 

1,500 

3,471 

600 

30,000 

1, 281, 568 

4,285 

2,007,348 


100,478 

900 

8,233 

16,685 

12, 025 

429,878 

33,558 


02,615,738  7,816,801 


Used  at 

mines  for 

steam  and 

heat. 


Short  tons. 
100, 160 
15,350 

3,004 
50,000 

5,000 
610, 000 
63, 152 
22,163 
88,066 
31,046 
21,363 
11,696 

5,650 
58,304 

6,438 


6,245 
075 


140, 420 


321,225 


33,302 
1,000 
21,650 
3,178 
20,428 
47,163 
60,392 


1,750,169 


Made  into 
coke. 


Short  tons. 
1, 745, 352 


458,300 

150, 000 

16,000 

8,688 

82,532 

157 

183 

60,162 


28,525 

"i,"o66 


53,486 
'i6,'483,'663 


652,034 


25,451 

133,454 

16,300 

1,856,478 

4,400 


15,718,440 


•The  distribution  of  the  prodnct  in  Colorado  and  Illinois  is  esUmated  on  the  baais  of  the 
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BUuminou$  eoal  product  in  the  United  States  in  1891,  by  States — Continaed. 


States. 


AlalMma. 

Arkansas 

California 

Colorado . 

G«ox 

mini 

Indiana 

Indian  Territory 

Iowa 

IfSTlBSS 

Kentnckr 

Mairlana 

Hicni^an 

Missoori 

llontana 

Nebraska 

New  Mexico 

North  Carolina. . 
North  Dakota... 

Ohio 

Oregon 

PemneylTania  . . . 
Rhode  Island  (a) 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia  .. 
Wyoming 

Total 


Total  amonnt 
prodnoed. 


Short  Uma, 

4,750,781 

642,870 

03,801 

3, 512, 632 

171,000 

16, 860, 608 

2, 073, 474 

1,001,032 

3, 825, 405 

2.716,706 

2, 016, 060 

3, 820, 230 

80,307 

2,674,606 

541,861 

1,500 

462,328 

20,355 

30,000 

12,868,683 

51,826 

42,788.400 

500 

2,413,678 

172, 100 

371,045 

736,300 

1,056,240 

9,220,666 

2,327,841 


Total  valne. 


117,901,238 


$6,087,606 

647,660 

204,002 

4,800,000 

256,500 

14,237,074 

3,070,018 

1,807,037 

4,867,000 

3,557,303 

2,715,600 

3. 082, 515 

133.387 

3, 283, 242 

1, 228. 630 

4.500 

770, 018 

30,365 

42,000 

12, 106, 115 

155, 478 

87, 271, 053 

10,000 

2,608.188 

412,360 

666,045 

611, 654 

2, 437, 270 

7, 350, 816 

8,555,276 


117,188,400 


Nxtmher 
of  days 
aotlTe. 


268 
214 
222 


812 

215i 

100 

221| 

224 

222 

225 

244 

206 

218 


265 
254 


206 
125 
223 


230 
225 


246 
211 
237 


Ayerage 
nnm- 
her  em- 
ployed. 


9,802 
1,317 

256 
6,000 

850 
82,051 
6,870 
2,891 
8,124 
6,201 
6.355 
8,801 

223 
6,199 
1,119 


806 
80 


22,182 

100 

63,661 

6 

6,097 

787 

621 

820 

2,447 

14,227 

3,411 


6223 


205,803 


Average 

price 
per  ton. 


$1.07 
1.19 
2.20 
1.37 
1.60 

.909 
1.03 
L74 
1.27 
1.81 

.93 

.81 
1.66 
1.23 
2.27 
3.00 
1.68 
1.96 
1.40 

.94 
3.00 

.87 


1.105 

2.40 

1.80 

.83 
2.81 

.80 
1.68 


.094 


sGxaphitioeoal. 

(General  aTerage  obtained  firam  the  average  days  made  in  the  different  states,  exdnsirs  of  Colo* 
ndo, Montana,  Utah,  and  Wyoming. 

A  stady  of  the  foregoing  table  shows  that  the  steadiest  employment 
was  obtained  at  the  mines  in  Georgia,  where  work  was  continuous 
throughout  the  year.  Alabama  comes  next  in  the  average  activity,  with 
268  days.  New  Mexico  reports  an  average  of  265  days,  and  North  Car- 
olina 254.  The  least  number  of  days  was  made  in  Oregon,  the  mines  in 
that  state  being  active  only  125  days.  Next  to  this  comes  Indiana, 
with  an  average  of  190  days.  The  greater  number  averaged  between 
210  and  240  days,  the  general  average  being  223. 

The  average  price  of  $3  per  ton  obtained  in  Nebraska  and  Oregon  was 
the  highest  figure  realized,  except  for  the  graphitic  coal  product  of 
Shode  Island,  and  these  states  represented  a  comparatively  small  x)or- 
tion  of  the  product.  The  smallest  average  price  was  obtained  in  West 
Virginia,  with  Maryland  next  at  an  advance  of  1  cent  per  ton.  Vir- 
ginia's product  brought  an  average  of  83  cents  per  ton,  and  Pennsyl- 
vania's 87  cents.  The  general  average  for  the  United  States  was  six- 
tenths  of  1  cent  less  than  $1  per  ton. 


182 


MINERAL   RESOURCES. 


IMPOIITS  AHB  EXPOBTB. 

The  following  tables  have  been  compiled  f]X)m  official  returns  to  the 
Bureau  of  Statistics  of  the  Treasury  Department,  and  show  the  imports 
and  exports  of  coal  from  1867  to  1890,  inclusive.  The  values  given  in 
both  cases  are  considerably  higher  than  the  average  ^^spot"  rates  by 
which  the  values  of  the  domestic  production  have  been  computed. 

The  tariff  from  1824  to  1843  was  6  cents  per  bushel,  or  $1.68  per  long 
ton;  from  1843  to  1846,  $1.75 per  ton;  1846  to  1857,  30  per  cent  ad  valo- 
rem; 1857  to  1861, 24  per  cent,  ad  valorem;  1861,  bituminous  and  shale, 
$1  per  ton;  aU  other,  50  cents  per  ton;  1862  to  1864,  bituminous  and 
shale,  $1.10  per  ton;  all  other,  60  cents  x>er  ton;  1864  to  1872,  bituminous 
and  shale,  $1.25  per  ton;  all  other,  40  cents  x>er  ton;  since  August,  1872, 
bituminous  coal  and  shale,  75  cents  per  ton;  anthracite,  free  of  duty. 
Nachange  has  been  made  in  tariff  rates  since  1872,  except  for  slack  or 
culm,  which,  under  act  of  March  3, 1883,  was  made  30  cents  per  ton. 
During  the  period  f]X)m  June,  1854,  to  March,  1866,  the  reciprocity 
was  in  force,  and  coal  from  the  British  possessions  in  North  America 
was  admitted  into  the  United  States  duty  free. 

The  exports  consist  both  of  anthracite  and  bituminous  coal,  the 
amount  of  anthracite  being  the  greater.  They  are  made  principally  by 
rail  over  the  international  bridges  and  by  lake  and  sea  to  the  Canadian 
provinces.  Exports  are  also  made  by  sea  to  the  West  Indies,  to  Cen- 
tral and  South  America,  and  elsewhere. 

The  imx)orts  are  principally  from  Australia  and  British  Columbia  to 
San  Francisco,  from  Great  Britain  to  the  Atlantio  and  Paciiic  coasts, 
and  from  I^ova  Scotia  to  Atlantic  coast  points. 


Coal  imported  and  entered  for  ooneumpthn  in  the  United  Statee,  1867  to  1891, 


Yean  ending— 


June  80,  1887. 

1868. 

1889. 

1870. 

1871. 

1872. 

1873. 

1874. 

1876. 

1876. 

1877. 

1878. 

1870. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 
Deo.  81,  1886. 

1887. 

1888. 

1880. 

1890. 

1881. 


Anthracite. 


Qaentity. 


Long  tout. 


973 

390 

2,221 

471 

138 

1.428 

630 

158 

488 

8 

1,207 

86 

607 

1,448 

4,976 

2,089 

14,181 

24,098 

20,652 

15,145 

37,607 


Value. 


f4.177 

1,322 

10,764 

3,284 

963 

8,560 

2,220 

518 

721 

40 

2,628 

148 

1,172 

4,404 

16,848 

4,920 

42,988 

68,710 

117,484 

46,696 

112,728 


Bitmnlnoiu  and  ■bale. 


Qoantlty. 


Lcngtont. 
608,802 
894,021 
487,228 
415,729 
480,508 
485,063 
400,028 
492,063 
486,714 
400,632 
495,816 
672,846 
486,501 
471,818 
652,963 
796,722 
646,924 
748,995 
768,477 
811,667 
819, 242 
1,085,647 
1,001,874 
819,971 
1,808,887 


Vafaie. 


n*4U<97 
1,250,518 
1,222,U9 
1,103,966 
1.121,914 
1,279,686 
1,648,208 
1,937.274 
1, 791, 601 
1,502.846 
1.782,041 
1,929,660 
1, 716, 209 
1,588,312 
1,988,190 
2,141,878 
2,013,555 
2,494,228 
2,548,482 
2,501,158 
2,609,311 
8,728,060 
3,425,847 
2,822,216 
4,557,982 


OOAL. 
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Comi  of  domeitie  production  exported  from  the  United  States,  1SS7  to  1891, 


Yean  ending- 


June  30,  1867. 
1868. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874 
1875. 
1876. 
1877 
1878. 
1879 
1880 
1881 
1882 
1883 
1884 
1885 

Dee.  31,  1886 
1887 
1888 
1889 
1890 
1891 


ADthrRc{t<e. 


Bitnndnons  and  shale. 


Quantity. 


Long  ton*. 
102. 912 
192,291 
283.783 
121, 098 
ia4,571 
259,567 
342,180 
401, 912 
816, 157 
837.934 
418,791 
319,477 
886,916 
392.626 
462,206 
653,742 
557,613 
649,040 
588,461 
667,076 
825,486 
969,542 
857, 6SC 
794,335 
861,261 


Value.       Quantity. 


$1,333,457 
1,082,745 
1.553,115 
803,135 
805,169 
1, 375,  342 
1,827.822 
2,236,084 
1,791,626 
1,860,434 
1,801,351 
1.006,843 
1,427,886 
1.862,901 
2,091,928 
2, 589, 887 
3.648,083 
3,053,550 
2,586,421 
2, 718, 148 
3, 469. 166 
4, 325, 126 
3. 636, 347 
8. 272. 607 
3,577,610 


Long  torn. 
92,189 
86,867 


106,820 
133,880 
141.311 
242,458 
861,490 
303,180 
230,144 
821,665 
340,661 
276,000 
222,634 
191, 038 
314, 320 
463,051 
646,265 
683,481 
544.768 
706,804 
860.462 
035. 151 
1,280,030 
1,615,860 


Value. 


$612,742 
433,475 


503,223 

664,067 

586,264 

1,086,253 

1,587,666 

828,043 

850,711 

1,024,711 

1, 352, 624 

891,512 

695, 179 

739. 532 

1, 102, 898 

1, 593, 214 

1,977.959 

1,989,541 

1,440.681 

2,001,966 

2,529,472 

2,783,592 

4,004,005 

6,104,850 


WORLD'S  PRODUCT  OF  COAL. 

In  the  following  table,  the  product  of  coal  in  the  principal  countries 
is  given  for  the  years  nearest  to  the  one  under  discussion  for  which 
figures  are  obtainable.  In  each  instance  the  year  for  which  the  product 
IB  given  is  named.  Long  tons  of  2,240  pounds  are  used  in  giving  the 
product  of  Great  Britain,  net  tons  of  2,000  pounds  for  the  United 
StateSi  and  metric  tons  of  2,204  pounds  for  all  continental  countries: 

The  worlds  a  product  of  coal. 


Countries. 

Tona. 

Great  Britain  (1891) 

185,479,126 

168,  566, 669 

84, 347, 156 

26. 199, 746 

19, 865, 345 

8, 592. 873 

6,  207,  800 

30U,000 

1, 314, 147 

390.320 

United  Stiites  (1801) 

Germany  (1891) 

France  (1891) 

Beleinm  (1891) 

Aus  tria  ( 1 889) 

Rassia  ( 1 889» 

Sweden  (1888) 

Spain  (1891) 

Italy  (1880) 

Total 

501, 316.  681 
33.6 

Percentage  of  the  United  States 

COAL  TRADE  BETIEW. 


JmAudingj  in  addition  to  shipments,  the  coal  sold  to  local  trade  around 
the  mines,  the  amount  used  for  steam  and  heat  in  operating  the  col- 
Keries,  and  the  amount  made  into  coke,  the  total  product  in  1891  was 
150,506,954  long  tons,  or  168,566,669  short  tons,  an  increase  over  the 
product  of  1890  of  9,623,226  long  tons,  or  10,778,013  s\iOTttoi\^,OT  «.\\\X\fe 


184  MINERAL  BESOUBCES. 

more  than  6  per  cent.    The  details  of  this  increase  are  discussed  under 
the  head  of  "  Product.'' 

A  retrospective  view  of  the  trade  in  1891  reveals  evidences  of  a  fairly 
prosperous  year,  taken  as  a  whole.  In  the  anthracite  business  the  year 
opened  with  a  good  demand  for  domestic  consumption.  This  was  due 
to  the  prevalence  of  cold  weather.  The  strike  in  the  coke  regions  in 
the  early  months  of  the  year  also  caused  a  larger  demand  for  anthra- 
cite coal,  particularly  of  the  large  sizes.  With  the  warmer  weather  and 
the  end  of  the  strike  the  demand  for  anthracite  fell  off,  but  until 
August  and  September  little  attempt  was  made  to  curtail  production. 
The  result  of  this  was  that  the  market  became  overcrowded  and  the 
restriction  in  production  in  the  later  months  did  not  entirely  relieve 
this  condition.  The  circulars  issued  by  the  sales  agents  for  the  latter 
part  of  the  year  were  merely  nominal  and  subject  very  largely  to  the 
disposition  of  buyers. 

In  the  bituminous  industry  an  iDcrease  in  business  is  noticed,  though 
in  seven  States,  namely,  California,  Indiana,  Iowa,  Missouri,  Texas, 
Virginia,  and  Washington,  there  was  a  decreased  product.  Among 
those  in  which  the  product  increased.  West  Virginia  should  be  partic- 
ularly mentioned.  Owing  to  the  wonderful  development  in  the  Flat 
Top  region,  as  also  to  increased  output  tn  Fayette  and  Kanawha  coun- 
ties, the  product  of  the  State  was  nearly  2,000,000  tons  more  than  in 
1890,  an  increase  of  over  26  per  cent.  In  the  Indian  Territory  the  prod- 
uct reached  the  million-ton  mark  for  the  first  time,  the  actual  product 
being  1,091,032  short  tons,  an  increase  of  221,803  short  tons,  or  more 
than  26  per  cent.,  over  1890.  Sympathizing  with  the  industry  in  the 
Territory,  the  output  in  Arkansas  increased  from  399,888  short  tons  in 
1890  to  542,379  short  tons  in  1891,  an  increase  of  142,481  short  tons,  or 
26  per  cent.  The  increases  in  the  other  bituminous  States  were  not  of 
special  note.  It  is  to  be  noted  that  in  Pennsylvania  the  shipments 
were  about  700,000  tons  more  than  in  the  previous  year,  and  an  in- 
crease of  more  than  half  a  million  tons  is  observed  in  the  amount  sold 
to  local  trade,  the  latter  being  due  doubtless  to  colder  weather  during 
the  winter  season;  but  a  decrease  of  over  1,000,000  tons  in  the  amount 
made  into  coke,  caused  by  the  prolonged  strike  in  the  Connellsville  re- 
gion, makes  the  total  for  the  State  but  about  1  per  cent,  more  than  the 
product  of  1890.  A  two  months'  strike  in  the  Brazil  district  of  Indiana 
caused  a  loss  to  the  State  not  only  during  the  continuance  of  the  strike, 
but  had  an  after  effect  in  that  the  market  which  had  been  supplied  by 
this  coal  offered  inducements  to  operators  in  Ohio,  Pennsylvania,  and 
other  States  who  were  not  slow  to  take  advantage  of  it,  and  the  outlet 
once  secured  to  them  was  not  to  be  easily  taken  away.  The  full  results 
of  the  strike  are  seen  in  a  decreased  output  of  332,463  tons.  In  Iowa 
operators  suffered  from  the  importation  of  coal  from  other  States  which 
low  rates  of  transportation  have  brought  into  competition  with  the 
home  product,  and  the  output  of  the  State  fell  off  196,244  short  tons. 
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liiflsoiiri's  prodnct  is  also  slightly  decreased,  due  probably  to  the  same 
cause,  the  proximity  and  accessibility  of  the  lUinois  fields  being  a  prin- 
cipal fBM^tor. 

Daring  the  latter  part  of  the  year  the  coal  interests  of  Tennessee  were 
distorbed  by  an  outbreak  on  account  of  the  convict-lease  system.  The 
Tennessee  Goal,  Iron  and  Railway  Company,  operating  both  coal  and 
iron  mines,  in  accordance  with  the  laws  of  the  Commonwealth  employ 
the  convicts  under  lease.  Free  labor  is  also  employed,  and  the  convict 
system  has  been  the  thorn  in  the  flesh  of  the  ^^  honest  labor."  The  dis- 
Batisfaction  culiminated  finally  at  Briceville  in  acts  of  lawlessness  on  the 
part  of  the  free  miners,  during  which  the  stockades  were  burned  and  a 
nomber  of  convicts  released.  These  disturbances,  however,  occurred  too 
late  in  the  season  to  materially  affect  the  industxy  of  the  State  for  the 
year. 

The  condition  of  the  coal  market  can  be  appreciated  by  a  statement 
of  the  ruling  prices  during  the  year  at  the  various  trade  centers,  and 
of  the  general  movement  of  coal  between  the  producing  districts  and 
the  principal  markets.  The  following  market  reports  have  been  com- 
piled for  this  volume  from  weekly  trade  rex)orts  published  in  the  ^^  Black 
Diamond,'^  the  "Coal  Trade  Journal,''  and  from  other  technical  period- 
icals, together  with  reports  from  boards  of  trade  at  some  of  the  princi- 
pal points: 

New  Torky  SFew  York. — The  year  opened  with  circular  prices  for  free- 
burning  anthracite  thesameasforSeptemberl890,and these weremain- 
tained  until  the  close  of  March.  These  prices,  which  were,  however, 
merely  nominal,  were — ^for  broken,  $3.65;  eggj  $3.90;  stove,  $4.15;  chest- 
niit,  $3.75.  On  March  23,  the  spring  schedule  of  prices  went  into  effect 
and  the  circular  made  approximate  to  the  prices  which  were  actually 
being  paid  before:  Broken,  $3.50;  egg,  $3.60;  stove,  $3.75;  chestnut^ 
$3.50,  with  pea  coal  at  $3.  These  prices  were  15  cents  in  advance 
on  broken  and  chestnut  of  those  existing  at  the  same  period  in  1890, 
and  25  cents  advance  each  on  egg  and  stove.  They  were  not  strictly 
maintained,  however,  during  the  summer  months,  as,  in  the  addition  to 
the  usual  dullness  of  that  season,  the  market  suffered  considerably 
from  overproduction  (a  condition  which  existed  during  nearly  the  en- 
tire year)  and  it  was  not  possible  to  keep  up  the  stiffened  prices.  In 
July  the  Beading  issued  a  circular  in  which  the  following  prices  were 

quoted,  free  on  board,  at  New  York: 


Circular  price9  for  anthracite  coal  at  New  York,  July,  1891, 


Kindaof  ooaL 


Hard  white  Mh 

Free  white  ash 

North  FraDklin  white  aah 

Sluftmokin,  Schuylkill  red  aah,  and  Lor* 

berry 

Lykena  Valley 


Broken. 


$3.00 
3.80 


4.&0 


Kgg. 


$4.00 
8.85 
4.05 

4.05 
4.00 


stove. 


$4.05 
4.05 
4.05 

4.30 
6.15 


Chestnut. 


\ 


$3.75 
3.75 
8.75 

8.90 


I 
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But  while  the  circular  prices  showed  a  sharp  advance,  they  may  be 
classed  as  nominal^  and  the  majority  of  sales  were  made  at  shaved 
prices,  notwithstanding  efforts  of  the  producing  companies  to  restrict 
production  and  maintain  prices. 

The  prices  for  free-burning  white  ash  coal  at  the  close  of  1891  were 
as  follows: 

Broken $3.75 

Egg 4.10 

Stove 4.40 

Chestnut 3.96 

Boston^  MasftaehusetU. — ^The  receipts  of  coal  at  the  port  of  Boston 
for  a  series  of  years  have  been  as  foUows: 

Beceipta  of  ooal  at  Boston  for  nine  years. 


Years. 


1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
180O. 
1891. 


Anthracite. 


Long  torn. 


BitumlnoTis. 


Long  torn. 


2, 057, 279 
1,047,848 
1,740,564 
2,039,443 


1, 004, 195 
914,966 
964,857 

1,070.068 


From  Cape 
Breton. 


Long  tons. 


S,538 
14,072 


TotaL 


Long  tons, 
2,278,068 
2,225,740 
2,221,220 
2,500,000 
2,400,000 
8, 061, 474 
2,667,892 
2, 719, 488 
8,10Sl,6ai 


The  amounts  here  given  do  not  represent  the  consumption  of  coal  in 
the  city  of  Boston,  as  a  considerable  x)ortion  of  the  coal  received  at  the 
port  is  shipped  to  interior  points,  but  it  is  not  possible  to  determine 
the  exact  quantity. 

Taken  in  its  entirety  the  year  1891  was  much  more  satisfactory  than 
the  preceding  one.  The  receipts  at  the  port  were  290,038  long  tons 
more  than  in  1890,  and  48,067  tons  more  than  in  1888,  when  the  re- 
ceipts were  greater  than  in  any  year  in  the  history  of  the  coal  trade  in 
the  city.  Following  a  year  of  almost  unprecedented  dulhiess,  1891 
opened  in  the  anthracite  trade  with  a  dull  market  which  continued 
during  the  spring,  though  prices  were  somewhat  in  advance  of  those 
ruling  in  the  early  part  of  1890.  Business  showed  an  improvement  in 
the  summer  and  the  better  condition  prevailed  the  greater  part  of  the 
remainder  of  the  year. 

The  trade  in  bituminous  coal  was  good  and  dealers  were  well  satis- 
fied with  the  year's  business.  One  thing  that  helped  to  make  the  year 
a  successful  one  was  the  low  freight  rates  that  ruled  during  the  year. 
An  unusually  large  supply  of  carriers  were  at  the  disx)osal  of  shippers, 
and  charges  were  at  times  as  low  as  35  and  40  cents  per  ton  from  I^ew 
York  and  50  events  from  Philadelphia  and  Baltimore. 
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Philadelphia,  Penn^plvania. — ^The  wholesale  prices  for  anthracite  coal, 
free  on  board  at  Port  Richmond,  averaged  as  follows  for  the  past  three 
years: 

Avermge  price$  of  anthraeits  ooal  at  Fort  Bidhmond  in  1889,  1890,  and  1891, 


Kinds  of  eoal. 

Broken. 

Bgg* 

StOTO. 

Cheetnnt. 

Pea. 

1888. 
Hard  white  Mh 

P«rtof». 
&70 
8.60 

8.65 
8.60 

8.75 
&65 

PurUm. 
8.86 
8.76 

8.90 
8.75 

8.00 
8»00 

Fmrton. 
4.06 
8.06 

4.05 
4.05 

4.05 
4.00 

Ftrton. 
8.80 
8.76 

8.70 
8.70 

8.76 
&70 

Fmrton, 
2.10 
2.10 

2.25 
2.26 

2.26 
2L25 

Tr«e-biiming  white  ash 

180a 

Haid  white  Mh 

Vne-bnning  white  eeh 

18BL 

Hatrd  white  Mh 

Vne-bwrning  white  ash 

The  contracts  for  supplying  gas  coal  to  the  board  of  public  works 
ibr  1892  are  as  follows: 

(kmiraeUfor  mipplying  ga§  ooa)  to  PhilaMphia  l»  189if, 


Gompeiilee. 


Haaor  GkM  Coal  Co 

Penn  Gas  Coal  Co 

Weatmoreland  Coal  Co 

Kewbnrg-Orrel  Coal  and  Coke  Co 

Despard  Coal  Co 

J.  4t  W.  Wood  (oannel) 

Montana  Coal  and  Coke  Co 

Gaston  Oaa  Coal  Co 


Tons. 


5,000 
70,992 
76,393 
15,000 
16,000 

6,000 
16,000 

6,000 


Price 
per  ton. 


$3.47 
8.48 
3.48 
3.49 
8.49 
0.30 
8.49 
8.49 


Oompared  with  the  prices  bid  for  famishing  the  supply  in  1891,  it 
win  be  seen  that  the  coal  for  1892  was  obtained  at  much  cheaper  rates. 
The  bids  for  1891  were: 


Bids  for  supplying  ga$  eoal  to  Fhiladelphiafor  1891. 


Oompaniea. 


Kontana  Coal  and  Coke  Co. 

QaatonCoalCo 

Deapard  Coal  Co 

Cheaapeake  and  Ohio 

Manor  Oaa  Coal  Co 

Westmoireland  Coal  Co 


Price 
per  ton. 


$3.91 
8.91 
3.91 
8.94 
3.98 
8.99 
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The  oharges  for  coastwise  freight  from  Philadelphia  at  the  dose  of 
the  year  were  as  follows : 

Cooitwise  freighU  from  Philadelphia  ai  Ihe  elose  of  1891. 


T<^ 

Bate  per 
ton. 

To— 

Bate  per 
ton. 

Portland .^t^^t- 

$1.00 

LOO 

$0.85- LOO 

.76 

.76-    .80 

.90 

Baltimore 

$0.00 
.85 
.60 
$0.00-    .05 
.70 
.70 

Portsmouth ......... •-.«*..., 

Waalilnffton. ............... . 

Boston.... 

Norfolk". 

New  Bedford 

Bichmond 

Providence 

Cbarlenton ......... ..x...... 

New  York 

SftTAnnah  r.......^. ......... 

Baltimore^  Maryland. — ^The  coal  received  at  Locust  Point  for  the  Bal- 
timore market  includes  Gumberland,  Georges  Greek,  Myersdale,  and 
the  ^ras  coal  from  the  West  Virginia  mines  on  the  line  of  the  Baltimore 
and  Ohio  railroad,  and  that  from  the  Youghiogheny  mines  in  Pennsyl- 
vania on  the  liae  of  the  same  road,  for  local  use  and  for  northern  ship- 
ment. Although  the  bulk  of  the  coal  received  in  Baltimore  comes  by 
the  Baltimore  and  Ohio  railroad,  the  receipts  over  the  Korthem  Cen- 
tral are  not  inconsiderable.  The  receipts  over  the  Baltimore  and  Ohio 
in  1891  were  2,296,735  tons,  and  by  the  I^orthem  Central  916,086  tons. 
Of  the  latter  about  300,000  tons  is  anthracite.  In  addition  to  the  above 
about  250,000  tons  of  anthracite  are  received  annually  by  the  Susque- 
hanna Canal,  and  a  comparatively  small  amount  of  bituminous  coal  is 
received  over  the  Baltimore  and  Potomac  Bailroad. 

The  three  railroads  have  carried  to  Baltimore  annually  since  1883  the 
following  quantities : 

Coal  reo&ipU  ai  Baltimore. 


Years. 


1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


ViaBaltimore  Tla  Nortkern 


and  Ohio 
railroad. 


Tona. 
1,618,410 
2,510,389 
2,238,097 
2.313,783 
2, 167, 007 
2,300,000 
2,000,000 
2,090,911 
2,296,735 


Central  rail- 
road. 


Tona, 
698,404 
767,881 
850,303 
818,863 
765,082 
680,962 
666,972 
785,912 
916,086 


ViaBaltimora 

and  Potomao 

railroad. 


Tona, 


15,888 

16,600 

7,180 

10,000 


Foreignehipmenta of  ooal from  Baltimore. 


1883 
1884 
1885 
1886 
1887 


Tons. 


63,526 
60,289 
71,627 
64,477 
64,455 


1888 

1880 
1880 
1881 


Tons. 


88,888 

27,760 

37,190 

122,813 
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MaUtfwr  anlArooite  ooal  in  eon  ai  Baltimor9  or  ffia  Canton  pier  at  the  elote  of  1891. 


SlMS. 


Hard 
white  Mh. 


Broken.. 

Egg 

Stove  — 
Chesteat 


$4.86 
4.45 
4.60 
4.80 
8.00 


ShamoTrin. 


$4.86 
4.46 
4.60 
4.30 
8.00 


likens 
valley. 


$4.66 
4.85 
5.10 
4.60 
8.25 


Bemioe. 


$4.45 
4.46 
4.60 
4.46 


BitmninoaB  coal  was  quoted  at  $2.60  per  long  ton  firee  on  board  at 
Locnst  Point  or  Ganton  piers. 

These  prices  show  an  advance  over  those  at  the  same  period  in  1890, 
of  15  cents  per  ton  on  all  sizes  of  hard  white  ash  and  Shamokin  except 
chestnut  and  pea,  which  remain  the  same;  40  cents  on  the  three  larger 
ozes  of  Ly kens  Valley,  and  25  cents  on  chestnut,  and  an  advance  of  15 
cents  on  aJl  sizes  of  Bemice. 

Pittsburgj  PennsyJ/vania. — ^The  following  prices  were  quoted  at  the 
dose  of  1891: 

PittBburg  ooal  prices  at  the  oloee  of  1891, 

Btver  coaly  onboard  (per  bushel) 6  toGcents. 

Bailroad,  at  the  mines  (per  ton) $0.95  to  $1.10 

These  prices  are  but  a  very  slight  advance  on  those  at  the  close  of 
1890  and  there  were  no  noteworthy  variations  in  the  market  during  the 
year.  The  fluctuations  in  the  price  of  Pittsburg  coal  at  Cincinnati, 
Louisville,  and  ^ew  Orleans  during  1891  may  be  seen  from  the  follow- 
ing. The  quotations  are  taken  from  market  rei>orts  at  the  first  of  each 
month. 

Prices  ofPittshurg  ooal  at  Cinoinnati,  Louisville,  and  New  (Means  (a). 


Months. 


January  .. 
February . 
Haroh  ..4. 
Aprils... 

M& 

Jnne 

Jnly 

Anenat ... 
September 
October... 
November. 
December. 


Cincinnati. 


OU.V0r  ImaheL 
5|to 
6 
.    0 

? 

7 
7 
7 
7 
7 
7 
7| 


6i 

7 

I* 

7| 


Louisville. 


OU.p0r  JmthtiL 

7 
7 
7 
7 
7 
7 
7 
7 
7| 


8 
8 

? 


New  Orleans. 


Ct8.p«TbamL 
28  to  30 
28  80 
28  80 
80 
30 
83 
85 
35 
36 
85 


28 
80 
88 
83 
83 
83 
84 
35 


87 


at  Cincinnati  and  Lonisvflle  are  for  bushels  of  76  pounds ;  at  New  Orleans  for  barrels  of  306 


The  shipping  trade  of  Pittsburg  suffered  seriously  fix)m  strikes  dur- 
ing the  early  part  of  the  year,  and  when  work  was  resumed  the  river 
mines  were  unable  to  ship  any  large  amounts  because  of  low  water.  It 
was  not  until  June  that  sufficient  water  for  shipping  was  in  the  river, 
and  then  large  shipments  were  made.  But,  notwithstanding  the  loss 
of  time  by  strikes  and  low  water,  the  year's  business  was  large.   ^u<^ 
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of  this  was  due  to  the  decreased  consumption  of  natural  gas,  which 
caused  a  return  to  the  use  of  coaL 

Mr.  Joseph  D.  Weeks,  of  Pittsburg,  reports  the  amount  of  coal  shipped 
from  the  several  pools  of  the  Monongahela  slackwater  during  1891  at 
106,914,700  bushels,  a  decrease  as  compared  with  1890  of  9,387,900 
bushels.    The  total  shipments  for  a  period  of  nine  years  are  given  below : 

Coal  9lMpmmiU  ly  Ohio  rinerfor  nine  yoain. 


Yean. 


1888 
1884 
1885 
1886 
1887 


Boflhela. 


87,906,000 
65,432,000 
74, 064,  OOU 
91,664,000 
56,743,000 


Yean. 


1888 
1880 
1890 
1801 


Biib]i«1b. 


109,572,000 

70, 578, 100 

116,302,600 

10e,8U,700 


JBtiJfoIo,  New  York. — ^The  prices  for  anthracite  coal,  free  on  board,  at 
the  close  of  1891  were  as  follows: 


Prioe9for  anikraoite  ooal  at  Buffalo,  Nem  York, 


Sizes. 


stove  .... 
Chestnut. 


Perahort 
ton. 


|i.l7 

4,17 


SiMB. 


Orate 
Egg.. 


Per  short 
ton. 


$4.03 
4.17 


For  bituminous  coal  the  quotations  to  consumers  on  railroad  track 
were  as  follows,  cartage  extra: 

Pticesfor  bituminous  ooal  at  Buffalo  at  the  oloie  of  1891. 


Kinds  of  coal. 


Brier  Hill  region : 

No.  1  lump 

No.  2  lump 

Cannel  (Ohio) : 

No.l 

Beynoldsyille  region: 

Screened  lump 

Lump  and  nut,  mixed 

Bun  of  mines , 

Screened  nut 

Nut  and  slack,  mixed 

Slack 

Low  Grade  division  of  Allegheny  Yal* 
ley  railroad : 

Screened  lump 

Lump  and  nut,  mixed , 

Run  of  mines 

Screened  nut 

Kut  and  slack,  mixed 

ShMk 


Per  ton. 


f3.70 
8.45 

4.70 

2.45 
2.36 
2.20 
2.20 
2.00 
1.70 


2.25 
2.15 
2.00 
2.00 
1.80 
L50 


Kinds  of  ooal. 


Per  ton. 


Pittsburg  region  of  Allegheny  Valley 
railroad : 

Screened  lump 

Lump  and  nut,  mixed 

Run  of  mines 

Mercer  county  region : 

Screened  lump 

Lump  and  nut,  mixed i. 

Run  of  mines 

Screened  nut 

Slack 

Allegheny  Valley  railroad   Rirer  Di- 
vision region : 

Screened  lump 

Screened  lump  uid  nut,  mixed 

Run  of  mines 

Nut  and  slaokf  mixed 

Slack 

Coke: 

Connellsville  coke 

Beynoldsvllle  coke 


12.60 
2.60 
2.86 

2.25 
2.15 
2.00 
2.00 
L60 

2.25 

2.15 
2.00 
L80 
L50 

4.55 

8.75 

Anthracite  prices  were  per  net  ton  as  below  on  cars: 

Stove $4.17 

Chestnut 4.17 

Grate 4.08 

Egg 4.17 
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The  following  tables  exhibit  the  receipts  and  shipments  of  anthra- 
cite, bitumiuoos,  and  Blossborg  (smithing)  coal  at  Buffalo  for  a  series 
or  years: 

Coal  receipts  at  Buffalo  for  several  years. 


Years. 


1842. 
1852. 
18tf2. 
1872. 
1882. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


Anthracite. 


Tom, 


2,673,778 
8,497,203 
4, 649, 015 
4,338,570 
4,600,000 
4,800,000 


Bituminous. 


Tons, 


1,420,956 
1, 776, 217 
1,892,823 
2, 198, 327 
2,200,000 
2,460,000 


BlossburK. 


Tons. 


80,000 
26,000 
22,500 
22,500 
26,600 
26.600 


TotaL 


Lake  shipmei^ts  of  anthraoite  ooalfram  Bt^alo. 


Tons, 

1,800 

67,660 

239,873 

790, 870 

3, 021, 701 

4, 124, 734 

6,298,420 

6,464,338 

6, 659, 397 

6, 726, 600 

7,276,000 


Yeara. 


1883 

1884 
18S5 
18K6 
1S87 


Tons. 


1,487,778 
1,481,081 
1,428,086 
1,531.210 
1,804.060 


1888 
1889 
1800 
1891 


Tons. 


2,614,006 
2,151,870 
2,157,810 
2,865,895 


Lake  shipments  of  bituminous  and  Blosshurg  coal  from  Buffalo, 


1887 
1888 
1889 
1890 
1891 


Bitominous. 


Tons. 

8,708 

7,462 

11,673 

26.872 

84,066 


Koeabnrg. 


Tons, 
10,000 
6,000 
6,000 
6,000 
6,000 


The  principal  points  to  which  coal  was  shipped  from  Buffalo  by  lake 
dnring  the  past  six  years  are  shown  in  the  following  table,  together 
with  the  tonnage  for  each  year: 

Clearances  of  coal  at  Buffalo  for  six  years. 


Destination. 

1886. 

1887. 

1888. 

1880. 

1890. 

1891. 

Chicago » » T 

Ton». 
642. 135 
376,615 
157. 420 
65, 09i» 
55,290 

Ton». 
784.462 
376,  876 
165, 798 
96,746 
84,563 

Tont. 

1. 023,  649 

549, 831 

282. 106 

120,000 

83.850 

39, 575 

29, 695 

35,  330 

26,345 

179, 526 

Ton*. 

988.  750 

497. 805 

160, 430 

112, 450 

52, 725 

36,520 

33, 410 

31,890 

25,050 

142, 216 

Ton». 

952,  280 

451,550 

199. 230 

127, 300 

96,230 

30, 215 

29, 130 

40,065 

22,  :i80 

131, 390 

Tom. 

957, 805 

508, 140 

257, 625 

162,076 

64,620 

35. 170 

30, 510 

24,560 

29,015 

295, 376 

Milwankee 

Dulnth 

Sunerior .......... 

Toledo 

Gladstone  ........ 

Racine 

25,263 

31.090 

23, 870 

156, 439 

16,565 

40, 203 

29,446 

140,020 

Detroit 

Green  Bay 

other  places 

Total 

1,631,212 

1.734,479 

2,369,006 

2,081,386 

2,079,770 

2,366,806 
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CleveUmdj  Ohio. — The  prices  of  anthracite  and  bitominouB  coals  at 
the  dose  of  1890  and  1891  were  as  follows  : 

Prices  of  coal  at  Cleveland,  Ohio, 


ElndBofooal. 

1880. 

189L 

Kinds  of  ooal. 

1890. 

1B8L 

BitaminonB:                , 
MMsillon 

Per  ton. 
$2.40 
2.75 
2.10 
1.70 
4.50 
1.75 
1.75 
1.85 

Per  ton. 
$2.40 
2.75 
2.10 
1.70 
i.75 
L85 
1.70 
L80 

Bituminons— cont'd : 

Coshocton 

Hooking 

Per  ton. 
$2.20 
.    2.00 

6.00 
5.25 
5.25 
5.25 

Per  ton, 
$2.10 

6.25 
5.50 
5.60 
6.50 

Palmyra 

PlttaWg 

SallneTiUe 

Kentucky  oannel . 
Qoshen 

Anthracite: 

Grate 

Eeir 

Stove 

SherodsTille 

Omaborff 

Chestnut 

Aa  will  be  seen  above,  the  prices  for  bituminous  coals,  with  the  ex- 
ception of  Kentucky  cannel,  at  the  close  of  1891  were  only  slightly  dif- 
ferent firoin  those  at  the  close  of  1890.  Kentucky  cannel  and  all  sizes 
of  anthracite  advanced  25  cents  per  ton. 

The  coal  trade  of  Cleveland  in  1891  was  something  phenomenal,  the 
receipts,  including  coke,  being  nearly  60  per  cent,  more  than  in  1888, 
the  largest  previous  year  in  the  history  of  the  city.  The  increase  in 
receipts  over  1890  was  1,269,562  tons,  or  65  x>er  cent.  The  shipments 
were  686,892  tons  more  than  in  1890.  Exclusive  of  coke,  the  difference 
between  the  receipts  and  shipments  in  1891  was  539,039  tons,  repre- 
senting the  consumption  of  the  city  during  the  year.  The  increased 
receipts  were  entirely  of  bituminous  coal,  anthracite  and  coke  both 
falling  off.  The  shipments  of  anthracite,  however,  increased  5,854 
tons. 

The  coal  and  coke  receipts  and  coal  shipments  at  Cleveland  for  a 
aeries  of  years  are  shown  in  the  following  table: 

Coal  and  coke  receipts  and  shipments  at  Cleveland,  Ohio,  for  ike  past  six  years. 


Beceipts : 

Bitnminoas 

Anthracite 

Coke 

Total 

Shipments : 

Anthracite  by  rail . . . 
Bituminoiu  by  rail  . . 
Bituminona  by  lake. . 

Total 


1886. 


Tone. 
1, 412, 535 
144, 826 
117, 372 


1887. 


Tone. 
1, 454, 744 
176, 769 
114,024 


1, 674. 733  )1, 746, 437 


20,000 
120, 000 
600,000 


740, 000 


20,296 
294,453 
703,506 


1, 018, 255 


1888. 


Tone. 
1, 737, 781 
181, 551 
124,827 


2, 044, 159 


29,735 

677,733 

1,000,000 


1,707,468 


1889. 


Tone. 
1,600,000 
160,000 
150,000 


1890. 


Tone.         Tone. 
1,560,208  i2, 838, 586 


1891. 


205,856 
194,527 


201,927 
189,640 


1,910,000  1,960,591  8,230,153 


25,000 
600,000 
1, 100, 000 


1,725,000 


29,056 

785, 526 

1,200,000 


1,814,582 


34,910 

941,564 

1, 525, 000 


2,601,474 
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From  the  Cuyahoga  customs  district,  which  embraces  Cleveland, 
Ashtabula,  Fairport,  and  Lorain,  the  clearances  during  the  past  six 
years  have  been  as  follows : 

Clearances  from  the  Cuyahoga  {Ohio)  diatriotfor  six  yean. 


Years. 


1886 
1887 
1888 


Tons. 


1, 079, 784 
1, 433, 035 
1,855,260 


Years. 


1889 
1890 
1891 


Tons. 


2,020,996 
2, 328, 663 
2,635,461 


Toledo,  Ohio. — ^The  receipts  of  coal  of  all  kinds  in  1891  were  2,754,943 
tons,  a  decrease  as  compared  with  1890  of  266,943  tons.  Of  the  amount 
received  83,800  tons  were  anthracite  by  lake,  a  decrease  from  1890  of 
a  little  more  than  50,000  tons.  The  following  table  shows  the  total  re- 
ceipts of  coal  for  six  years  and  the  railroads  carrying  the  same: 

Eeceipta  of  coal  at  Toledo,  Ohio,  for  six  years. 


Keceived  by— 


Wabash  Bailwa: 
ake  Shor 
Railroad 


y 


Lake  Shore  and  liichigan  Southern 


Cineimiati,  Hamilton  and  Dayton  Rail- 
road   

PennsyWania  Comnan  v'a  railroad  . . . . 

Michigan  Central  Railroad 

ColiiniDcui,  Hocking  VaUey  and  Toledo 
Railway 

Toledo,  Ann  Arbor  and  Korth  Michi- 
can  Kidlway 

Tuedo.  St.  Loola  and  Kanaaa  City 
Railroad 

Toledo  and  Ohio  Central  Railway 

Lakeboata  (a) 

Whedlnx  ana  Lake  Erie  Railway 

Toledo,  (xAnmbua  and  Southern  Rail- 
way 

Cincmnati,   Jackaon  and  Mackinaw 
Railroad 


Total 


1886. 


Tong. 
12,508 

165, 382 

8.198 

201, 427 

9,504 

1,039.200 

1,910 

3,828 

404,684 

87,120 

391.086 

15,832 


2,340,859 


1887. 


Tons. 
9,634 

206,099 

11, 741 

330,020 

13,864 

955,620 

552 


590,000 
117, 921 
454,813 

6,446 


2, 695,  710 


1888. 


Tons. 
10, 375 

101.064 

37,831 

339,  750 

16,504 

1,358,025 

24,700 

1,359 
637,000 
140,963 
755,166 

1,014 

45 


3, 423, 785 


1889. 


Tons. 
7,586 

35,693 

51, 746 

234,675 

19,935 

923,745 

96 

3,287 

706,950 

90,282 

763,065 

1,210 

64 


2, 838, 314 


1890. 


Tons. 
3,620 

20,592 

26,753 

214,766 

3,152 

931,717 


8,420 
826,049 
133,813 
863,940 


65 


3,020,886 


1891. 


Tons. 
600 

8,872 

35,350 

172, 325 

544 

604,039 


6,891 
800.429 
83,800 
1. 007, 042 

35,065 


2,754,943 


a  Anthracite. 


The  following  prices  were  quoted  at  the  close  of  the  year: 

Prices  of  coal  at  Toledo,  Ohio. 


Kinds  of  coaL 


Hocking  Valley 

Hafialllon 

Jackson 

Cannel 


Lump. 


$2.50 
2.60 
2.70 
3.25 


Run  of 
mine. 


$2.40 


2.40 


Nut. 


$2.10 
2.50 
2.20 


6442  MIN ^13 
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OhicagOj  Illinois, — The  following  tables  give  the  receipts  of  coal  and 
Coke  at  Chicago  during  1891  and  1890  as  collected  and  compiled  by  the 
bureau  of  coal  statistics : 

Coal  receipU  at  Chicago  in  1890  and  1891, 


Months. 


January . . . 
February . . 

March 

AprU 

May 

June 

July 

August. . . . 
September. 
October. .  - . 
November . 
Deoember  . 


Anthraolte. 


By  lake. 


1891. 


Ttmt. 


10,736 
173, 288 
142,455 
175, 826 
164,367 
149,083 
155,805 
193, 107 
144. 780 


Total 1,310,347 


1800. 


Ton9. 


80,692 
106,850 
131.563 
129, 073 
159. 338 
168.465 
243,078 
108,089 

68,873 


1,236,021 


ByraU. 


1891. 


TWM. 

24,943 
27,122 
16,889 
33,192 
26,971 
32,024 
43,794 
52,723 
70,844 
77,  .314 
68.394 
60,328 


543,538 


1800. 


Tom. 

9,209 

4,254 

4,736 

8,341 

15,632 

10,859 

29,798 

35,174 

62,061 

60,149 

43, 418 

53,380 


346, 101 


Total. 


189L 


Tons. 

24,943 

27,122 

16,889 

43,928 

200,259 

174,479 

219,620 

217, 090 

220,827 

233, 119 

261,501 

214, 108 


1,853,885 


1890. 


Tona. 

9,299 

4,254 

4,736 

39,033 

122,482 

151,422 

158, 871 

194,512 

230,526 

303,227 

241,507 

122,253 


1,582,122 


1801. 


Increase. 


Tona. 

15,644 

22,868 

12,153 

4,896 

n^Tn 

23,057 
60,749 
22,578 


10.994 
01,855 


271,763 


Decrease. 


Tom. 


0,699 
70,108 


Months. 


jMiuairy .. 
Febmaiy . 
March.... 

April 

Mky 

June 

July 

Aueust . . . 
September 
October. .. 
November 
Deoember. 

Total 


Pennsylvania. 


1891. 


Tona. 

17,300 

26,395 

25,450 

26,595 

21,477 

26,326 

27,123 

24,079 

30,035 

25,462 

52,729 

36,049 


330,038 


laoo. 


Tona. 
19,342 
14,653 
18,954 
19,900 
16,653 
20,376 
17,058 
21,621 
31,297 
35,744 
32,540 
24,653 


271,790 


1891. 


Increase. 


Tona. 


11,742 
6,506 
6,695 
5,824 
6,951 

10,065 
2,458 


20,189 
12.296 


Decrease. 


Tona. 
2,033 


1.262 
10,282 


68,148 


Ohio. 


180L 


Tona. 
27,606 
20,328 
30, 012 
30,822 
31,685 
37,145 
40,460 
80,134 
40,833 
51,524 
81,725 
64.683 


406,040 


1800. 


Tona. 
26,000 
23,655 
31,620 
28,313 
41,781 
40,808 
30,561 
25,801 
42,711 
46,751 
68,620 
42,662 


484,800 


180L 


Increase. 


Tona. 
1,680 
6,678 


2,509 


9,890 
4,333 


4,773 
28,006 
22,031 


61,659 


Decrease^ 


Tona. 


1,617 


10,096 
3,753 


1,878 


Months. 


West  Yirginia  and  Kentucky, 


January . . 
February. 
March  ... 

April 

Miy 

June 

July 

August... 
September 
October... 
November 
December. 

Total 


1801. 


Tona. 

10,277 

9,758 

10,076 

12, 374 

10,081 

10,935 

8,704 

9.472 

8,173 

10,300 

22,240 

18,439 


140,820 


1800. 


Tona. 

6,002 

7,541 

8,820 

0.830 

10. 895 

10,080 

7,113 

10, 826 

12,  304 

14, 159 

15,714 

13, 819 


128,012 


1891. 


Increase. 


Tona. 
3,375 
2.217 
1,247 
2,544 


855 
1,591 


6,526 

4,620 


12,817 


Decrease. 


Tona. 


814 


1,354 
4,131 
8,859 


Illinois. 


189L 


Tona. 
136, 786 
135.505 
166, 086 
157, 948 

75.976 
127, 914 

96,546 
103, 921 
137, 547 
184,976 
181,402 
190,011 


1,604,616 


1800. 


Tona. 
159,400 
150,637 
162,167 
160. 450 

89,002 
111,  711 
118, 368 
118, 337 
155,984 
174, 264 
140,492 
168,656 


1. 700, 868 


180L 


Increase. 


Tona, 


3,010 


16,203 


10,712 
40, 010 
21,355 


Decrease 


Tona. 

22,614 
15,032 

2.502 
18,026 

21,822 
14,416 
18,437 

14,750 
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MonthB. 


Jannaxy . . 
Febmarj. 
H«roh.... 

^.::::: 

Jane  ..... 

July 

▲ngnst... 
September 
Oetober... 
Koyember 
Deoember 

Total 


Indiana. 

Coke. 

1881. 

1890. 

180L 

1881. 

1880. 

189L 

Increase. 

Decrease. 

Increase. 

Decrease. 

Tont. 
118,614 
113, 706 
157,541 
164,662 

55,218 
133,000 
101,872 
132,780 
139,640 
130,427 

25.505 

32.040 

Tona. 
109,723 

02,301 
123,761 
128,607 

87,564 
107,084 
116, 303 
108,048 
135,290 
140,540 

83,203 
140, 170 

Tona* 
8,801 
21,844 
28,780 
40,056 

Tona. 

Tona. 

64,207 

47, 118 

46,770 

27,181 

81,143 

49,818 

48,365 

56,184 

72,006 

74,637 

87,003 

86,810 

Tona. 

87,241 
103,825 
70.732 
56,831 
56,804 
60,088 
55,466 
76.008 
88,460 
00,380 
81,112 
80,498 

TOTU. 

Tona. 
24,034 
56,707 
23,063 
20,660 
24,661 
9,720 
6,100 
10,914 
16,364 
16,752 

82,351 

26,056 

14,520 

24,687 
4,341 

10,122 

57,608 

117, 180 

6,881 
5,821 

1, 806, 120 

1,381,806 

76,776 

602,331 

905,483 

218,162 

SHIPMENTS  FROM  CHICAGO. 


Months. 


Jannary . . 
Flobmary. 
March.... 
April 

Miy 

Jone 

July 

Ao^ast... 
September 
October... 
Korember 
December 

Total 


1891. 


Tdna. 

29,784 
19, 014 
32,094 
18,732 
9,728 
40,741 
49,334 
81.247 
03,827 
98,773 
81,218 
61,327 


606,700 


Anthracite. 


1890. 


Tona. 

20,114 

16,233 

21,068 

12,710 

19,601 

47,044 

68,007 

70,484 

08,441 

87. 610 

42,661 

40,850 


563,246 


1891. 


Increase. 


Tona. 

670 

2,781 

11,931 

6,003 


1,763 


11,154 
88,557 
10,068 


Decrease. 


Tona. 


0,873 
7,203 
8,673 


4,614 


68,464 


Bituminoas  coal  and  coke. 

1881. 

1880. 

180L 

Increase. 

Deorease. 

Tona. 

78,108 

89,348 

60,012 

78,119 

82,212 

68,914 

64,274 

64,896 

74,012 

86,827 

62,730 

60,405 

Tona. 

74,911 

76,140 

60,481 

56,407 

87,416 

56,800 

60,453 

67,111 

76,200 

94,071 

67,818 

79,015 

Tona. 
1,282 

Tona. 

86,006 
19,460 

16,712 

6,203 
2,305 
6,170 
2,216 
2,107 
7,744 
5,070 
18,610 

737,840 

824,840 

87,003 

Milwaukee,  Wisconsin. — ^The  following  review  of  the  coal  trade  of 
Milwaukee  in  1891,  and  the  accompanying  tables,  have  been  kindly 
famished  by  Mr.  William  J.  Langson,  secretary  of  the  Chamber  of 
Commerce: 

'^Receipts  of  coal  at  Milwaukee  in  1891  exceeded  the  record  of  any 
preceding  year.  The  total  amount  was  1,156,033  net  tons,  an  increase 
of  160,376  tons  over  the  total  receipts  of  1890,  of  which  1,006,656  tons 
arrived  by  lake  and  149,377  by  rail,  the  latter  Illinois  coaL  The  re- 
ceipts consisted  of— 

Tons. 

Anthracite  coal  by  lake 762,735 

Bituminous  coal  by  lake 243,921 

Bitnminons  coal  by  rail 149,377 

Total  bitaminoas  coal 393,298 

Total  anthracite  and  bitnminouB 1,156,033 

"Shipments  westward  by  railroad  during  the  year  amounted  to 
600,888  tons,  an  increase  of  78,270  tons  over  the  shipments  of  1890, 
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and  as  local  stocks  were  nearly  exhausted  before  the  opening  of  the 
straits  it  is  apparent  that  the  local  consumption  exceeded  550,000  tons. 

"In  the  tables  comparing  receipts  and  shipments  with  those  of  pre- 
vious years,  the  receipts  from  each  lake  port  are  given  separately  as 
reported  at  the  custom-house.  The  total  of  the  custom-house  figures 
shows  St  deficiency  of  5,517  tons  below  the  actual  amount  received  by 
the  consignees.  This  difference  is  probably  accountable  to  the  fact 
that  some  of  the  cargoes  were  reported  at  the  custom-house  in  long 
tons  in  place  of  short  tons. 

"  In  the  last  table  the  annual  receipts  for  thirty  years  are  given,  show- 
ing the  coal  trade  of  Milwaukee  to  have  grown  from  21,860  tons  in  1862 
to  1,156,033  tons  in  1891. 

"  Prices  of  coal  at  Milwaukee  were  maintained  without  much  varia- 
tion during  the  year  1891,  anthracite  coal  delivered  ranging  from  |5 
to  $5.75  per  ton,  Briar  Hill  and  Erie  $4.80  to  $5,  and  steam  coal  $2.25 
to  $2.40  for  Illinois  and  $3.20  to  $3.50  for  Ohio. 

BeoeiptB  of  coal  at  Milwaukee  for  seven  years* 


By  lake  from— ■ 

Buffalo 

Erie 

Oswego 

Cleveland  ... 
Ashtabula. . . 
Black  River . 

Lorain 

Sandnsky  ... 

Toledo 

Charlotte.... 

!Fairport 

Ogdensbnrg . 
Hnron,  Oh^. 
Other  ports.. 


Total  by  lake. 
By  railroad 


Total  receipts 


1885. 


Torn. 

392, 003 
50,915 
10,043 

126, 741 
35,360 
5,549 
19,452 
19,307 
31, 875 
19,491 


710,  736 
05,014 


775, 750 


1886. 


Tons. 
395, 971 
41,847 


91, 997 
11,096 


12, 417 
57, 412 
69,079 
31,744 


2.679 


714, 242 
45,439 


759, 681 


1887. 


Tom. 

464, 972 

61,222 

1,153 

78.259 

38,881 


11, 757 
36,606 
14, 115 
2,781 
10, 517 


4,331 


724,594 
118,385 


842,979 


1888. 


Tout. 
631, 263 
74, 610 
1,348 
98,631 
23,105 


13,533 
19,733 
38,452 
14,292 
30,253 
7,700 
8,244 


961,164 
161, 079 


1,122,243 


1889. 


Tom, 
542,167 
47,862 


89,071 
48,599 


15,367 

51,816 

71, 516 

22,526 

5,552 

4,953 

7,728 

588 


907,743 
72,935 


980,678 


1890. 


Tout. 
610, 598 

40.378 

2,408 

135,  413 

24,671 


15,351 

26, 193 

59,305 

6,120 

11.100 

7.026 

9,720 

(a)  49, 375 


903,658 
92, 909 


906,657 


1891. 


TonM. 

659,388 
55,202 
17,022 

143, 776 
22,726 


3,983 

10,692 

53.644 

10, 013 

5,775 

6,179 

12,307 

(a)6,949 


1,006,656 
149,377 


1,156,033 


a  Including  cargoes  from  all  ports  not  reported  at  the  cuatom-hoaae. 
ShipmenU  of  coal  from  Milwaukee  for  the  past  nine  years. 


Shipped  by- 


Chicago,  Milwaukee  and 

St.  Paul  Ry 

Chicago  and  x^OTthwest- 

emKy 

Wisconsin  Central  R.  R. 
Milwaukee,  Lake  Shore 

and  Western  Ry 

Milwaukee  and  l^orth- 

emR-R 

Lake 


1883. 


Tont, 
146,295 

41,740 
6,725 

30,575 

10,075 
355 


Totals 236,771 


1884. 


Tont. 
140,630 

37, 314 
7,469 

11, 757 

7,556 
335 


205, 061 


1885. 


Ton9. 
179,883 

56,591 
8,943 

12,804 

10,872 
184 


1886. 


Ton*, 
177,286 

70,420 
11,745 

13,072 

12,  Oil 
260 


269,277  1284,803 


1887. 


Tons. 
166,120 

79.258 
18,953 

13,886 

15,627 
1,596 


1888. 


Tons. 
283,269 

107, 193 
12, 624 

16,146 

34,480 
126 


206, 439  '453, 837 


1889. 


Tons. 
258,281 

97,207 
11,727 

25, 413 

20,556 
224 


1890. 


413,408 


Tons. 
378,090 

103, 279 
15,929 

5,884 

19,386 
50 


522,618 


1891. 


Tons. 

406,455 

114,847 
14,449 

7.998 

26,723 
416 


600,888 
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BeeeipU  of  coal  at  Milwaukee  hy  lake  and  rail  annually  for  thirty  yean,  from  1S6£  to 

1891,  inolutive. 


Yean. 


1862 
1863 
1864 
1865 
1866 
1887 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 


Tons. 


21,860 

43,215 

44,503 

36,860 

66,616 

74,568 

92,992 

87,690 

122,865 

175, 526 

210, 194 

229,784 

177,665 

228,674 

188,444 


Ymzs. 


1877 
1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Tons. 


264,784 
239,667 
350,840 
368,568 
550,027 
598, 842 
612,584 
704,166 
776,750 
759,681 
842,979 

1,122,248 
980,678 
996,657 

1,166,038 


Loui^vilUj  Kentucky. — Owing  to  the  iiiterraption  of  business  at  Pitts- 
burg by  strikes  and  low  water,  the  receipts  of  coal  firom  there  dnring 
1891  fell  off  114,000  tons  from  those  of  1890.  The  amount  received 
from  Kentucky  increased  88,706  tons  accordingly,  and  anthracite  re- 
ceipts increased  3,305  tons,  or  from  2,846  in  1890  to  6,151  tons  in  1891. 
The  total  receipts  of  coal  and  coke  were  21,989  tons  less  than  in  1890. 

The  following  table  shows  the  consumption  of  coal  in  Louisville  and 
Ticinify  during  the  past  seven  years.  The  amount  used  by  railroads  is 
not  included: 

Couuwmption  of  ooal  in  iho  vioinity  of  LoniawUe,  Kentucky,  for  seven  yean. 


1885. 

1886. 

1887. 

1888. 

1888. 

1890. 

1891. 

PittSbuvf  Dv  ^1y0f  ..__.>..••• 

Tont. 
589,628 
86,348 

Tans. 
575,000 
90,000 

Tans, 
646,000 
r2,800 

Tons. 

750,000 
95,000 

Tons, 

800,000 

100,000 

Tons, 

640,000 

120,000 

Tons. 

526,000 

120,000 

Total  oosl  by  liTor 

IMtnmfanm*  kv  TaU. 

625.976 

805,960 

9,300 

40,306 

665,000 

200,671 

4,841 

60,000 

718,800 

232,107 

4,241 

49,688 

846,000 

841,427 

18,377 

65,000 

900,000 

298,118 

6,740 

50,000 

760,000 

804,890 

2,846 

50,000 

646,000 

893,106 

6,151 

50,000 

Anflir^^dt^.      -    -. 

Coke 

Aggrsgats 

981,542 

920,012 

1.004,836 

1,264,804 

1,264.868 

1 117, 245 

1.095,256 

"■■*^^™*"'  ..•»•••...••• 

Duluihy  Minnesota^  and  Superior j  Wisconsin. — The  coal  receipts  at 
Duluth  in  1891  were  636,000  tons,  according  to  the  custom-house  reports, 
being  nearly  100,000  tons  less  than  in  1890.  The  receipts  at  Superior 
w^e  1,140,000  tons,  or  95,000  tons  more  than  in  the  preceding  year. 
The  aggregate  receipts  of  the  two  cities  were  1,776,000  tons,  4,995  tons 
less  than  in  1890.  Freight  rates  from  BufiEalo  ruled  exceedingly  low 
throughout  the  season. 
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The  table  below  shows  developinent  of  the  coal  trade  at  the  head  of 
the  lakes  since  1878^  and  will  be  found  of  interest: 

Coal  receipU  ai  Duluth,  Minneioia,  and  Superior,  WUoonHn, 


Yean. 


1878 
1881 
1882 
1888 
1885 
1886 


Tons. 


31,000 
163,000 
260,000 
420,000 
606,000 
786,000 


Yean. 


1887 
1888 
1880 
1890 
1801 


Tons. 


012,000 
1,635,000 
1,205,000 
1,780,005 
1,776,000 


Saint  Paul  a/nd  Minneapolis^  Minnesota. — ^o  reliable  information  re- 
garding the  amount  of  coal  received  is  obtainable.  Wholesale  prices  at 
the  close  of  1891  were  as  follows: 

Prices  of  coal  at  Saint  Paul  and  Minneapolis,  Minnesota,  in  December,  1S91. 


Kinds  of  coal. 


▲nttmdte: 

Grate,  egg,  store,  and  nut 

Pe» 

Bitaminous : 

Pittsburg 

Youghiogheny 

Kincaid 

Mansflsld 

Hocking 

Wheeling  Creek 

Smithing: 

BrisrmU 

Cumberland 

Blossburg 


Free  on 

board  can  at 

Duluth. 

To  dealera 
at  St.  Paul 
and  Minne- 
apolis. 

$5. 00  to  $5. 25 

$6.50 

3. 75  to  4.00 

4.76 

8.75 

4.75 

3.75 

4.75 

3.50 

4.60 

3.76 

4.75 

3.60 

4.50 

8.50 

4.60 

4.25 

6.25 

4.25 

6.25 

4.25 

6.25 

Cincinnati^  Ohio, — ^Beceipts  of  coal  at  Cincinnati  in  the  past  eleyen 
years  have  been  as  follows.  The  years  are  the  fiscal  years  adopted  by 
the  chamber  of  commerce  and  end  August  31 : 

Coal  receipts  at  Cincinnati,  Ohio. 


Years. 


1881 
1882 
1883 
1884 
1886 
1886 


Tons. 


1,402,817 
2,107,407 
2,025,860 
2,092,561 
2,008,850 
2, 130, 354 


Yean. 


1887 
1888 
1880 
1800 
1801 


Tons. 


2,850,026 
2,661,416 
2,848,066 
2,462,253 
2,608,028 


The  Survey  is  indebted  to  Col.  S.  D.  Maxwell,  formerly  superintend- 
ent of  the  Cincinnati  Chamber  of  Commerce,  for  interesting  informa- 
tion relating  to  coal  receipts  at  Cincinnati  prior  to  1891.  Mr.  Charles 
B.  Murray,  the  present  superintendent,  has  kindly  furnished  the  fig- 
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urea  for  1891.    The  following  table  shows  the  annual  receipts  in  bnsh- 
els  for  the  fiscal  years  ending  Angnst  31  from  1871  to  1891: 

Beceipia  of  coal  at  Cinoinnati  for  twenty  yean. 


ccsss 


^** 


Yean. 

Fittoborg 

(Yooghio- 

gheny). 

Kanawha. 

Ohio  Biyer. 

Canal. 

Anthracite. 

other 
kinds. 

TotaL 

1871-'72 

1872-*73 

1873-'74 

1874-'75 

187S-'76 

1876-*77 

1877-78 

1878-'70 

1870-*80 

1880-^81 

l«8I-'82 

1882-'83 

18i»-'84 

1884-'85 

1885-'86 

1886-*87 

18^7-88 

1888-'89 

18«fr-'90 

1890-01 

Buthels, 

10,254,716 
24,062,373 
24, 014, 681 
24,226,002 
27,017,502 
28,237,672 
26,743,055 
20,780,027 
31,750,068 
23,202,084 
37,807,061 
33,806,064 
32,230,473 
32,286,133 
34,033,642 
37.701,004 
41, 180, 713 
36,677,074 
42,601,615 
43,254,460 

jBimAcI*. 

ButheU, 

al0,350,006 

oil,  075, 072 

«10,308,163 

4,277,827 

4,400,792 

5, 141, 150 

3,288,008 

4,068,452 

4,268,214 

8,151,034 

3,560,881 

8,300,534 

2,056,688 

8,007,078 

030, 746 

838,435 

1,533,358 

544,040 

454,385 

1,470.670 

Butheli. 

1,104,003 

1,162,052 

710,000 

665,352 

400,358 

322,171 

380,768 

333,540 

202,480 

67,684 

77,836 

180,621 

203,010 

314. 774 

205.717 

120,508 

26.008 

12,120 

Buthelt. 

72,171 

76,000 

112,000 

248,760 

282,678 

376,125 

430,350 

768,760 

712,076 

770,525 

770.025 

077,250 

1.085,350 

1.257,000 

1,287,025 

1,314,776 

1,328,225 

1,020,526 

1,001,175 

1,118.671 

ButheU. 

Buthsli, 

30,700,706 
37,274,497 
36,234,834 
36,390,310 
40,183,817 
39,622,684 
38,892,229 
34,210,667 
46,198,246 
40,244,438 
59,267,620 
54,620,032 
56,412,059 
54,138,322 
57,416,629 
63,345,532 
70, 705, 639 
65,092,421 
67,988,146 
72,345,782 

"'4,'476,'6io* 

6, 004. 675 

8,631,823 

6,386,623 

6,134,030 

8,012,801 

10,715,450 

18,060,802 

13, 260, 347 

15,026,743 

14,588,578 

17, 329. 340 

20,167,876 

20,026,506 

23,761,853 

10,221,106 

10, 116, 172 

1,697,260 
2,068,322 
1,013,793 
1,664,425 
2, 136, 860 
2,851,600 
2,836,752 
8, 000, 715 
2,007,216 
8,010,706 
2,683,864 
2,720,250 
3,603,860 
5, 710, 640 
3, 075, 000 
4,700,776 
7, 362, 608 

15,111 

a  Inolndlng  Kanawha  coal. 

Saint  LouUj  Missouri. — ^The  aggregate  receipts  of  coal  and  coke  in 
1891  were  2,421,350  short  tons,  an  increase  compared  with  1890  of  216,115 
tons.  The  receipts  of  coke  decreased  64,280  tons,  or  from  162,940  to 
98,660  tons,  the  difference  being  nearly  two-thirds  of  the  receipts  in 
1891.  The  receipts  of  bitnminons  coal  were  2, 183,640  short  tons,  against 
1,915,960  tons  in  1890,  an  increase  of  267,680  tons,  and  anthnkcite  re- 
ceipts increased  from  124,335  to  139,050  short  tons.    The  following 

table  exhibits  the  receipts  of  coal  and  coke  for  the  past  six  years: 

« 

Beceipta  of  ooal  and  eoke  at  Saint  Louis  for  eix  yeare. 


Yean. 


1886 
1887 
1888 

1889 
1800 
1801 


Bitominons 
coal. 


Short  tont. 
2, 082, 019 
2, 321, 814 
2,857,938 
1,900,227 
1,915,960 
8,188,640 


Anthracite 
coaL 


Shm-t  tant. 
06,640 
131, 600 
136,200 
121,530 
124,335 
180,060 


Coke. 


BhoTiiona, 
104,036 
176,660 
134,660 
147, 750 
162.040 
08,660 


Total. 


BJuiTtUms, 

2,282,606 

2,628,064 

2,628,888 

2,178,607 

2,206,236 

2,421,850 


«Cu- 
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Acc6rdiiig  to  the  market  reports  of  the  Age  of  Steel  the  prices  at 
the  close  of  1891  for  coal  in  car  lots  at  East  Saint  Louis  were  as  fol- 
lows: , 

Prices  of  ooal  at  East  Saint  Louis  at  the  close  of  1S91. 


Kindt  of  ooaL 


Bitnminofus : 

Ava 

Percy 

Boyal 

Bryden  steam 

Bryden  block 

Jupiter  lump 

Jupiter  steam 

Jupiter  nut 

Big  Muddy  lump 

Bif  Muddv  nut 

mlnols  (standard) 

▲nthraoite,  all  sizes  delivered. 
Piedmont,  smithing  (a) 


Per  ton. 


$L25 
L874 
L60 
L70 
2.1H 
L80 
1.00 
1.10 
2.00 

L17{ 

7.00 

4.50 


ain  oar  lots  in  Saint  Louis. 


Delivered  prices  for  bituminous  coal  to  steam  users  in  Saint  Louis  were 
fix)m  $1.75  to  $2.90  per  ton,  and  to  residences  $2.50  per  ton.  Prices  for 
coke  in  car  lots  at  Saint  Louis  were  quoted: 

Prices  for  coke  at  Saint  Louis  at  the  close  of  1891, 


Kinds  of  coke. 


ConneUsville  foundry. 
New  Rirer 


Per  ton. 


15.65 
5.66 


Ka/M€L8  Oityj  Missouri. — ^A  decrease  of  49,253  tons  is  noted  in  the  re- 
ceipts of  coal  at  this  point  in  189d.  compared  with  1890,  while  tibie  ship- 
ments increased  40,000  tons. 

Coal  receipts  and  shipments  at  Kansas  City  for  six  years. 


Years. 

Beceipts. 

Ship, 
ments. 

Years. 

Beceipts. 

Ship, 
mente. 

1885 

Tons. 
533,262 
562,540 
752. 354 
035,735 

Tons. 

199,476 

160,233 

134,550 

174,197 

1888 

Tons. 
1,260,816 
1, 149, 253 
1,100,000 

Tons, 
260.281 
386,000 
425.000 

1886 

1800 

1887 

1801 

1888 

The  quotations  at  the  close  of  1891  show  an  advance  on  nearly  all 
kinds  of  bituminous  coal  of  about  25  cents  per  ton.  Gannel  and  smith- 
ing coals  were  25  cents  less  per  ton  and  anthracite  firom  25  to  50  cents 
more.  Qas-house  coke  was  60  cents  less  and  Gonnellsville  55  cents 
more  per  ton. 
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PtioM  of  eoal  and  coke  at  Kansas  City  at  the  close  of  1891, 


Kinds  of  ooal. 

Per  ton. 

Kinds  of  ooal. 

Per  ton. 

BitomixiocM: 

ITftnrnAr*  Inmn 

12.76 
2.25 
2.75 
2.00 
2.25 
2.50 
2.50 
4.50 
8.00 
2.55 
2.50 
2.75 
2.55 
2.40 
2.75 
2.50 

BitnminonA— Continned  : 
Wellington 

$2.40 
6.00to6.50 

9.00 
9.00 
9.00 
9.00 

6.00 
6.00 

4.00 
4.00 
7.55 

WierCitynu^ 

Semi-anthrsoito 

Anthraolto: 

Nntsise 

0«,1cda,lft  nat.  .....^T-.,-- 

Wflh  Fill  lint 

HiffgiiuiYille  Inmp 

Olinton  Inmi) .  r 

Egg  size 

Stove  sise....... ...... 

Deepwater  uunp 

G-rato  size.... 

Smitiilnff  coal: 

Piedmont  .....^...-r 

Illinois 

BloBsbnrg. ............ 

Wier  City  lump 

Oiikilalft  inmp-  r  ^ ...... . 

Coke: 

Gas  honse.  ..^...r^r-.^r 

Kich  Hill  inmp 

Native 

Lfexington  lump 

£zoelsior  Ininp 

liVvt^r  Inmp ,...., 

f>>f)71Al1flyiller  .  .  .  ^  r  .  ,  .  - 

Mobile^  Alabama. — The  receipts  of  ooal  at  this  port  in  1891  amounts 
to  53,042  tons,  of  which  51,267  tons  were  from  Alabama  mines  and  1,7T5 
tons  anthracite  and  English.  Following  are  the  annnal  receipts  foi  a 
period  of  nine  years: 

Receipts  of  eoal  at  MoMle,  Alabama,  for  nine  years. 


Years. 


1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Alabama 
coaL 

Anthraolto 

and 

English. 

Total. 

Tont. 

Tons, 

Tons. 

26,804 

1,229 

26,588 

17,808 

891 

18,699 

40.301 

775 

41,076 

30,310 

2,022 

82,882 

89,232 

910 

40,142 

38,785 

648 

88,438 

43,620 

1,464 

46,074 

39,320 

1,827 

40,647 

51,267 

1,775 

63,042 

Strenuous  and  praiseworthy  efforts  are  being  made  to  create  a  coal 
port  at  Mobile,  and  circumstances  would  seem  to  justify  the  expecta- 
tions of  those  interested.  Backed  by  the  great  coal  fields  of  the  state 
and  with  the  growing  necessities  of  the  gulf  trade  such  an  establish- 
ment can  not  but  prove  successful. 

Goal  trade  with  Cuba,  South  America,  and  Mexico  would  be  easily 
established  while  other  markets  on  the  Gulf  coast  of  the  United  States 
are  waiting  for  the  cheaper  fuel  which  could  thus  be  obtained.  A  coal 
elevator  has  been  recently  erected  at  Yelasco,  Texas,  and  at  this  port 
and  at  Galveston  transportation  maybe  had  to  interior  parts  of  Texas, 
which  now  depend  upon  the  Indian  Territory  for  their  supply  of  coal. 
There  is,  it  is  claimed,  plenty  of  water  on  the  outer  bar  of  the  Mobile 
harbor,  and  proper  facilities  for  docking  and  handling  the  coal  seem 
to  be  the  only  things  lacking  to  make  Mobile  an  important  shipping 
port. 

New  OrlewnSy  Louisiam^a. — Goal  is  sold  in  New  Orleans  by  the  barrel, 
the  weight  of  which  seems  to  be  an  indefinite  quantity.  According 
to  the  American  Manufactui^er  and  Iron  World  of  Pittsburg,  repoitins 
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sales  of  Pittsburg  coal,  the  weight  of  the  barrel  is  208  ponnds,  and  the 
prices  at  the  close  of  1891  were  from  35  to  37  cents  per  barrel.  The 
Coal  Trade  Journal  quotes  the  weight  of  the  barrel  at  180  x>ounds 
and  the  price  x>er  barrel  at  28  cents.  The  latter  journal  reports  the  re- 
ceipts of  Pittsburg  coal  at  Kew  Orleans  in  1891  at  4,900,000  barrels,  an 
increase  of  150,000  barrels  over  1890,  and  more  than  any  other  previous 
year,  with  the  exception  of  1887,  the  banner  year  of  the  New  Orleans 
coal  trade.  In  the  receipts  at  New  Orleans  the  coal  sent  to  planters 
below  the  city  is  included. 

Canaumption  of  PitUlmrg  eoal  at  New  Orleans f  LouiHana,  fi'om  188S  to  1891, 


Years. 


1ft83 
1884 
1885 
1886 
1887 


BuTela. 


3.759,260 
3,864.300 
8,905,660 
4,529,000 
5.100,000 


Yean. 


1888 
1889 
1890 
1801 


Barrda. 


4,500,000 
4,846,500 
4,760,000 
4,900,000 


San  FranciaoOj  California, — The  following  interesting  review  of  the 
coal  trade  of  San  Francisco  has  been  prepared  by  Mr.  J.  W.  Harrison, 
of  San  Francisco,  for  the  benefit  of  the  trade: 

^' The  most  reliable  assurance  we  can  have  of  progress  during  the 
year  1891  is  the  increased  consumption  of  fuel,  as  it  infallibly  demou- 
strates  an  enlargement  of  our  factories,  besides  the  marked  increase  of 
demand  for  domestic  uses.  Our  imports  this  year  are  498,278  toDS 
greater  than  last,  and  are  largely  in  excess  of  all  former  years.  Con- 
sumers have  been  singularly  fortunate  in  securing  low-priced  coal  for 
the  past  six  months,  caused  by  the  excessive  importation  of  foreign 
grades,  thereby  necessitating  severe  losses  to  the  importers.  The  lead- 
ing brands  are  being  offered  to-day  at  (4  per  ton  less  than  they  could 
be  readily  disposed  of  at  this  time  last  year;  with  a  local  consumption 
of  4,000  tons  daily  the  benefits  can  readily  be  computed  in  favor  of 
those  industries,  where  fuel  figures  are  the  leading  item  of  expense. 
By  looking  over  the  monthly  quotations  it  will  be  seen  that  the  decUne 
has  been  steady,  but  it  is  generally  believed  that  bedrock  has  been 
reached  and  that  an  early  improvement  must  be  developed.  The  pres- 
ent low  rates  of  wheat  freights  can  not  induce  ship  owners  to  carry  coal 
here,  unless  well  paid  to  do  so,  and  present  values  leave  the  carriers 
almost  nothing. 

'^  The  following  table  of  prices  will  show  the  monthly  fluctuations  of 

foreign  coals  for  '  spot '  cargoes — ^the  average  price  is  given  for  each 

month: 

Mon  thly  prioee  of  coal  at  San  Frandsoo  in  1891, 


Jan. 

Feb. 

Mar. 

Apr. 

liay. 

June. 

July. 

Aug. 

Sept 

Oot. 

Nov. 

Deo. 

▲nstralian  (gaa) . . . 

Sngllah  ateam 

Bootoh  ■plint 

W6at  Hartley 

19.00 

9.00 

10.00 

10.00 

$8.25 
8.25 
8.87 
8.87 

17.00 
7.25 
8.87 
7,87 

17.25 
7.12 
7.60 
7.25 

$7.00 
6.60 
7.00 
6.60 

$6.87 
6.62 
6.87 
6.62 

$7.12 
6.87 
7.25 
6.87 

$7.25 
7.00 
7.50 
7.12 

$7.12 
7.00 
7.87 
7.12 

$6.87 
6.87 
7.25 
7.00 

$6.75 
6.76 
7.00 
7.00 

$6.75 
6.75 
7.00 
7.00 
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"The  varioiLS  sources  from  which  we  have  derived  our  supplies  are 
as  follows: 

8ouroe$  of  ooal  oofuumed  in  California. 


SoQioes. 


British  OolmnbiA 

Australi* - « 

XnglUh  and  Welih 

Soolcb  

Saatem  (Cumberland  uid  ant^noite)  .. 
Franklin,  Green  RiTer,  and  Cedar  Biver 

Carbon  Hill  and  South  Prairie 

IConnt  Diablo  and  CooaBay 

Japan,  eto 

Total 


1880. 

1880. 

1801. 

Tom. 

TOTU. 

Tont. 

417.004 

441,760 

662,657 

408,082 

104,725 

321,107 

32,800 

85,062 

168.586 

12,727 

1,610 

31,840 

18,050 

32,560 

42,210 

200,187 

218,760 

178,230 

183,877 

101,100 

106,750 

87,600 

74,210 

00,684 

1,340 

16,170 

20,670 

1,351,057 

1.204.555 

1,702,838 

"  To  insure  a  correct  statement  of  the  consumption  of  the  State,  1 
have  included  all  the  arrivals  at  San  Pedro,  90,614  tons,  and  San  Diego, 
70,206  tons. 

"  We  start  the  year  with  an  excessive  supply  in  yard,  but  when  it  is 
calculated  all  that  can  possibly  arrive  here  within  the  next  four  months, 
against  the  amount  that  will  be  used  in  the  same  period,  our  yarded 
stock  will  then  make  a  very  meager  showing;  besides,  our  coast  col- 
lieries can  not  profitably  meet  this  market  until  our  present  supply  is 
materially  reduced,  and  quotations  are  improved.  The  importers  of 
foreign  grades  are  not  soliciting  contracts  for  fdture  delivery,  as  sellers' 
and  buyers'  views  are  a  long  distance  apart. 

"  The  arrivals  of  foreign  coke  this  year  are  40,974  tons,  being  more 
than  double  the  amount  imported  (18,309  tons)  in  1890." 

Total  reoeipU  ofeoal  at  San  Franeuoo  during  the  past  nine  yean. 


1883 
1884 
1885 
1886 
1^87 


Tons. 


860,616 

887.151 

060,246 

1,011,867 

1,15A,003 


Yeara. 


1888 
1880 
1800 
1801 


Tona. 


1,386,463 
1, 106, 543 
1,105,572 
1,542,013 


In  the  above  table  the  receipts  at  San  Pedro  and  San  Diego  are  not 
included. 

WAGSS  IK  COAL  MINIlfG. 

It  is  not  prox>osed  to  discuss  the  question  of  labor  and  wages  in  this 
report,  the  scope  of  the  investigation  not  permitting  even  a  partial  in- 
quiry into  that  subject.  It  does  not  seem  that  any  lasting  agreement 
between  the  employer  and  the  employed  wiU  be  effected  within  the 
time  estimated  that  will  elapse  before  the  exhaustion  of  the  coal  fields 
themselves.    Not  a  year  passes  that  some  region  is  not  crippled  by  dis- 
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astrous  strikes,  in  which  the  question  of  wages  is  usually,  though  not 
always,  the  cause  of  the  trouble.  The  year  1891  began  with  a  big  strike 
on  in  Alabama,  followed  shortly  by  the  notable  one  in  the  GonnellsTille 
coke  region.  Indiana  suffered  seiiously  from  a  strike  in  the  Brazil  dis- 
trict, which  lasted  for  three  months,  from  April  1  to  July  1.  In  all  of 
these  the  cause  was,  directly  or  indirectly,  wages.  The  disturbances 
in  Tennessee,  however,  in  the  latter  part  of  the  year  were  not  due  to  this 
cause,  but  to  the  employment  of  convicts  in  competition  with  free  labor, 
the  free  miners  claiming  principally  that  in  dull  seasons  they  were  put 
on  haJf  time  or  laid  off  entirely,  while  the  convicts  were  kept  at  work, 
thus  depriving  them  of  their  livelihood.  Notwithstanding  the  trouble 
with  the  miners  in  Tennessee,  the  State  shows  a  substantial  increase 
in  product 

On  February  16, 1891,  a  meeting  of  the  United  Mine  Workers  of  the 
United  States  was  held  at  Columbus,  Ohio,  at  which  the  following  scale 
of  prices  was  adopted: 

^<  District  A :  Anthracite  region,  Pennsylvania,  an  advance  of  5  cents 
a  ton  over  former  scale. 

'<  District  2,  Central  Pennsylvania,  an  advance  of  5  cents. 

^<  District  5,  Monongahela  river,  99  cents  per  ton  for  screened  coal 
and  69  cents  for  run  of  mine. 

<<  District  6,  Hocking  valley,  80  cents  for  screened  coal;  60  cents  for 
run  of  mine. 

<< District  11,  Indiana,  85  cents  for  screened  coal;  65  cents  for  run 
of  mine,  and  80  cents  for  cannel  coal. 

<<  District  12,  Illinois,  Braidwood,  (1.02;  Streator,  90  cents;  La  Salle, 
$1;  Peoria,  85  cents;  Stoneton  and  Mount  Olive  65  cents;  Belleville, 
66J  cents;  Harrisburg  and  Equality,  72^  cents;  Spring  Valley,  $1; 
Springfield,  72^  cents;  Wilmington  (10  cents  additional  for  dead  work). 

<^  Districts  13  and  14,  Iowa,  Missouri  and  Kansas,  16  cents  advance 
over  present  prices. 

"  District  16,  Maryland,  60  cents  per  net  ton, 

"District  17,  West  Virginia,  Kanawha  river  75  cents,  Pomeroy,  57; 
Moundsville,  60;  Flat  Top  40  (run  of  mine);  Fairmount  and  Coal 
Valley  50  (run  of  mine) ;  Coal  Valley,  62  (screened  coal). 

"District  18,  Kentucky,  65  cents  (run  of  mine). 

"District  20,  Alabama,  Pratt  and  Wheeling  mines  50  cents;  Blue 
creek  45;  Coalburg  50  to  60;  Warwick  75. 

"District  22 — Indian  Territory — Lehigh,  Coalgate,  Erebs,  McAlester, 
Anderson,  and  Hartshome  ^  cents  per  bushel  for  screened  coal  and  3.9 
cents  run  of  mine;  Jenny  Lind,  Coalgate,  and  LloydsviUe,  99  cents  per 
ton.  The  committee  recommends  these  prices  for  machine  mining  to  be 
fixed  at  12^  cents  below  price  of  pick  mining.  This  scale  is  a  general 
advance  of  about  10  cents  in  each  district." 
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JDETAIIiBD  STATISTICS  BY  STATES. 

In  the  following  pages  the  statistics  of  the  coal  product  in  the  differ- 
ent States  are  given  by  counties  for  the  year  under  review,  together 
with  a  statement  of  the  distribution  of  the  product,  i,  e.,  the  quantity 
loaded  at  the  mines  for  distant  consumption,  the  amount  sold  to  local 
trade  and  employes,  and  that  used  at  the  mines  for  heat  and  steam, 
and  the  quantity  of  coal  coked.  In  the  latter  amount  is  included  only 
that  portion  which  the  operators  coke  themselves,  or  which  they  know 
is  to  be  made  into  coke  at  another  point.  A  considerable  quantity  of 
coal  is  made  into  coke  at  places  distant  from  the  mines  of  which  oper- 
ators have  no  knowledge,  and  is  therefore  out  of  the  scope  of  this 
investigation.  The  same  may  be  said  of  coke  made  at  gas  works  as  a 
by  product  in  the  manufacture  of  illuminating  gas. 

In  addition  to  the  above  comparative  tables  are  given,  showing  the 
product  of  each  State  and  county  for  all  the  years  for  which  the  figures 
are  obtainable,  and  the  names  of  transportation  companies  or  water 
routes  by  which  the  product  of  each  county  reaches  the  market. 

ALABAMA. 

Total  product  in  1891,  4,759,781  short  tons;  spot  value  $5,087,596. 

The  coal  product  of  Alabama  in  1891  was  669,372  short  tons,  or  16  per 
cent,  greater  than  in  the  preceding  year,  when  the  total  output  was 
4,090,409  short  tons.  Considered  by  counties  and  the  distribution  of 
the  product  for  consumption,  the  output  of  Alabama  coal  mines  in  1891 
was  as  follows : 

Coal  product  of  Alabama  in  1891,  by  counties. 


Countiea. 


Bibb., 

Jcfforaon . . . . 

St.  Clair 

Sbelbv 

ToMsuoosa.. 

Walker 

Small  minaa. 


Total. 


S 


-I 


« 


•s 


Short 
ton». 

524,738 

1,248,716 

61, 795 

34,130 

90,046 

863,888 


2,822,813 


i1- 


Bhori 

Um». 

1,409 

68,546 

200 


4,113 

5,188 

12,000 


91,456 


11 

11 


Short 
torn. 
21, 133 
66,810 
1.800 


1,834 
9,083 


100,160 


8 

5 
B 


Short 
tons. 
72,529 
1,521,271 
2.801 


46,691 
102,560 


1,745,352 


t 


01  rd 


3 


Short 
Umt. 

619, 809 
2, 905, 343 
66,096 
34.130 

142, 184 

980.  219 
12,000 


4,769,781 


S 

-a 


o 
H 


$724,094 
3, 024, 723 
75,423 
88,678 
147, 036 
1, 008, 642 
19,000 


5,087,596 


I 

8 

&5 


$1.17 
1.04 
1.14 
2.60 
1.03 
1.03 


1.07 


I 


Is 


243 
274 
242 
265 
287 
219 


268 


I 


ll 


§ 


1,176 

6,405 

180 

200 

298 

2,044 


9,302 


In  addition  to  the  increased  production  of  669,372  short  tons,  the  coal 
mining  industry  in  Alabama  during  1891  appears  from  other  reasons 
to  have  been  in  a  highly  prosperous  condition.  The  average  price  per 
ton  realized  for  the  coal  is  found  to  have  been  (1.07,  against  tl.03  in 
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1890,  an  advance  of  4  cents  per  ton.  This  points  to  increased  remnnera- 
tion  to  the  operating  companies  for  their  product.  The  statistics  of  labor 
employed  shows  that  while  the  number  of  men  decreased  from  10,642 
in  1890  to  9,302  in  1891,  their  working  time  increased  from  an  average 
of  2 17  days  to  268.  The  highest  prices  received  for  coal  is  reported  from 
Shelby  county  at  $2.60  per  ton,  while  in  Tuscaloosa  and  Walker  coun- 
ties the  average  was  $1.03,  and  in  Jefferson  county,  $1.04.  The  high- 
est average  number  of  days  worked  was  in  Tuscaloosa  county,  and  the 
lowest  number  made  was  in  Walker  county. 

The  rapid  progress  made  in  the  coal-miningindustry  of  Alabama  has 
been  phenomenal.  In  1870  the  total  output  was  given  by  the  Ninth 
Census  at  11,000  long  tons,  all  of  which  was  used  for  locaJ  consumption. 
In  1873  the  product  was  estimated  at  40,000  long  tons.  The  annual 
production  since  1870  (with  the  exception  of  1871  and  1872,  for  whieh 
no  figures  have  been  pubUshed)  has  been  as  follows: 

Jnnual  ooal  product  of  Alabama  »inc€  1870. 


Years. 


1870 
1878 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 


Short  tons. 


18,200 

44,800 

50,400 

67,200 

112,000 

196,000 

224,000 

280,000 

380,800 

420,000 


Years. 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1801 


Short  tons. 


896,000 
1,668,000 
2,240,000 
2,482,000 
1,800,000 
1,950,000 
2,900,000 
3.  572, 983 
4,090,469 
4,759,781 


Bibb  county. — Bibb  county,  with  Shelby  and  a  part  of  Jefferson  coun- 
ties, form  what  is  known  as  the  Gahaba  coal  field  of  Alabama.  In  pro- 
ducing importance  it  ranks  third  in  the  State,  Jefferson  and  Walker 
counties  being  respectively  first  and  second.  The  product  of  Bibb 
county  in  1891  was  619,809  short  tons,  valued  at  the  mines  at  $724,094, 
against  521,811  short  tons  in  1890,  valued  at  $574,419,  a  gain  in  tonnage 
of  97,998  and  in  value  of  $149,675.  Transportation  is  obtained  over 
the  Louisville  and  Nashville  railroad. 

Coal  product  of  Bibh  county ,  AlahamOj  for  five  year$. 


Years. 


1886 

1887 
1888 


Short  tons. 


199,206 
230,000 
(a) 


Years. 


1889 
1890 
1891 


Short  tons. 


500,525 
521. 811 
619,809 


a  Kot  published  by  comities. 

The  coal  mines  of  Bibb  county  gave  employment  in  1891  to  1,175 
men,  who  made  an  average  of  243  days,  against  1,340  men  for  250  days 
in  1890. 

Jefferson  county. — Jefferson  county  is  by  far  the  most  important  in 
coal  production  in  the  State,  furnishing  over  60  per  cent,  of  the  total 
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product  in  18d0  and  1891.  The  greater  portion  of  the  product  is  coked 
for  couBumption  in  the  furnaces  at  Birmingham  and  Besi^gpier.  The 
total  output  of  Jefferson  county  in  1891  was  2,905,343  tOhs,  against 
2,665,060  tons  in  1890,  an  increase  of  240,283  short  tons.  The  value  of 
the  product  increased  from  $2,669,226  in  1890  to  $3,024,723  in  1891,  a 
gain  of  $355,497.  The  product  reaches  the  market  over  the  LouisviUe 
and  Nashville,  the  Georgia  Pacific,  and  the  Kansas  Oity,  Memphis  and 
Birmingham  railroads. 

Coal  product  of  Jefferson  county,  Alabama,  for  five  years. 


Tears. 


1886 
1887 
1889 


Short  tons. 


1,238,114 
1,384.000 
2,437,446 


Years. 


1800 
1891. 


Short  tons. 


2,665.060 
2,905,343 


The  total  number  of  men  employed  in  Jefferson  county  coal  mines  in 
1891  was  6,405  who  made  an  average  of  274  days.  The  number  of  men 
includes  convicts  leased  from  the  State,  under  contract. 

Saint  Olair  county. — ^Total  product  in  1891,  66,096  short  tons;  spot 
Talue  $75,423.  This  shows  an  increase  in  output  over  product  of  1890 
of  32,443  short  tons  or  nearly  100  per  cent.  The  increase  in  value  was 
$35,568.  Employes  in  and  about  the  mines  numbered  180  during  the 
year  who  worked  an  average  of  242  days.  In  1890  the  number  em- 
ployed was  reported  at  175  men  for  188  days.  The  East  and  West 
railroad  of  Alabama  carries  the  Saint  Olair  county  product. 

Cfoal  product  of  Saint  Clair  county,  Alabama,  for  five  years. 


Years. 


1886 
1887 
1889 


Short  tons. 


71,950 
53,000 
40,557 


Years. 


1890. 
1891. 


Short  tons. 


83,653 
66,096 


Shelby  county, — In  1891  the  product  of  Shelby  county  was  34,130 
short  tons,  valued  at  $88,678,  as  against  25,022  short  tons,  worth  $62,550 
in  1890,  a  gain  of  9,108  tons  in  quantity  and  of  $26,128  in  value.  The 
coal  is  shipped  over  the  Bast  Tennessee,  Virginia  and  Georgia  railroad. 

Coal  product  of  Shelby  county,  Alabama,  for  five  years. 


Years. 


1886 
1887 
1889 


Short  tons. 


62,000 
54,153 
24, 873 


Years. 


1890 
1891 


Short  tons. 


25.022 
34,130 


Shelby  county,  in  1891,  gave  employment  to  200  men  for  an  average 
of  265  days. 
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Tuscaloosa  county, — Tuscaloosa  county  reports  a  very  largely  increased 
product  in  1891,  being  142,184  short  tons,  against  65,517  short  tons  m 
1890,  and  16,141  short  tons  in  1889.  The  value  in  1891  was  $147,036 
against  $68,795  the  preceding  year,  showing  a  gain  in  output  of  76,667 
short  tons,  and  in  value  of  $78,241.  Of  the  total  product  90,046  tons 
were  shipped  over  the  Alabama  Great  Southern  and  the  Birmingham 
Mineral  railroads,  46,691  tons  were  coked,  and  the  balance  was  sold  or 
used  about  the  mines.  The  number  of  employes  is  reported  at  298,  who 
worked  an  average  287  days. 

Coal  product  of  Tuscaloosa  county,  Alabama^  for  five  years. 


Years. 

Short  tons. 

Years. 

Short  tons. 

1886  ... 

7,363 

9,000 

16, 141 

1890 

65,517 
142, 184 

1887    .. 
1889    . 

1891 

Walker  county. — Walker  county  stands  second  in  the  State  as  a  coal 
producer,  having  an  output  in  1891  of  980,219  short  tons,  valued  at 
81,008,642,  against  767,346  short  tons,  valued  at  $768,624  in  1890. 
Until  1891  very  little  of  the  Walker  county  coal  was  coked,  but  during 
that  year  the  amount  so  consumed  was  102,560  short  tons,  all  of  which 
was  made  by  the  Lady  Endsly  Coal,  Iron  and  Eailway  Company  for  its 
own  furnaces.  About  14,000  tons  were  used  locally  and  the  remainder 
was  sent  to  market  over  the  Kansas  City,  Memphis  and  Birmingham, 
the  Georgia  Pacific,  the  Eichmond  and  Danville,  and  the  Birmingham, 
Sheffield  and  Tennessee  Biver  railroads.  Employment  was  given  to 
2,044  men  for  219  days. 

Coal  product  of  Walker  county,  Alahamaf  for  five  years. 


Years. 


1886 
1887 
1889 


Short  tons. 


179, 350 
222,000 
488,226 


Years. 


1890 
1891 


Short  tons. 


767,846 
980.219 


Alabama  coal  on  the  Oulf. — Mention  has  already  been  made  in  review- 
ing the  coal  trade  of  Mobile,  of  the  x>ossibilities  of  increasing  the  coal 
mining  industry  of  Alabama  by  the  establishment  of  suitable  docking 
and  shipping  facilities  at  that  port.  Mr.  J.  B.  Byan,  general  manager 
of  the  Virginia  and  Alabama  Coal  Company  operating  large  coal  mines 
in  Walker  county,  has  not  waited  for  such  development,  but  through 
arrangements  made  with  the  Georgia  Pacific  railroad  and  connecting 
barge  lines  at  Greenville,  Mississippi,  has  been  able  to  place  Alabama 
coal  at  New  Orleans  in  competition  with  Pittsburg  coal.  In  addition 
to  this  it  is  reported  that  the  Louisville  and  Nashville  railroad  has 
made  satisfactory  rates  for  the  transportation  of  Alabama  coal  to  New 
Orleans  for  reshipment  by  steamer  to  Corpus  Christi,  Texas,  thence  by 
the  Texas  Mexican  railroad  to  Laredo,  Texas,  and  interior  x>oints  in 
Mexico. 
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At  no  place  on  the  Pacific  can  the  development  of  coal  mines  prove 
of  greater  importance  than  on  the  €k)ast  of  this  far  Northwest  Terri- 
tory. The  existence  of  coaJ  in  Alaska  was  known  to  the  Eassians  for 
many  years,  before  the  purchase  of  the  Territory  by  the  United  States, 
and  one  mine  was  opened  by  them  on  the  shore  of  Coal  Bay  in  Graham's 
Harbor,  but  as  the  operators  (the  Eussian-American  Company)  followed 
the  seam  under  the  bay,  and  having  cut  into  a  stream  of  water  the 
mine  was  flooded  and  abandoued.  Later  another  mine  was  opened 
near  the  first  and  considerable  coal  was  taken  out,  but  with  the  trans- 
fer of  the  territory  to  the  United  States  all  operations  ceased  and 
until  quite  recently  no  farther  attempts  at  mining  coal  were  made. 

In  the  last  few  years  attention  has  been  again  directed  the  these  de- 
posits, and  indicatioDS  point  to  the  establishment  of  a  flourishing  indus- 
try at  an  early  date.  In  the  summer  of  1891  a  party  of  prospectors 
started  from  San  Francisco  for  the  purpose  of  examining  deposits  of 
coal  on  the  Island  of  Ungah,  one  of  the  Shumagin  group,  at  the  south- 
west x)oint  of  the  Territory.  The  party  of  whom  Mr.  F.  W.  Worster  and 
Col.  S.  Lucas  were  prominent  members,  returned  to  San  Francisco  in 
November.  They  report  the  existence  of  several  veins,  measurin g  from  6 
to  6  feet  in  thickness  and  traceable  for  a  distance  of  2  miles.  A  tramway 
has  been  built  from  the  mine  to  a  bunker  with  a  350-ton  capacity  at 
tidewater. 

Of  more  present  interest,  however,  is  the  development  of  the  coal 
mines  on  Kachemak  Bay,  Cooks  Inlet.  In  January,  1889,  the  Pacific 
Coal  and  Commercial  Company  was  organized  in  San  Francisco  for  the 
pm^se  of  developing  these  mines.  From  the  prospectus  issued  by 
this  corporation,  the  following  information  has  been  obtained. 

The  company  owned  or  held  under  lease  seventeen  claims  of  160  acres 
each,  making  2,720  acres  of  coal  land,  situated  on  the  Kenai  Peninsula, 
Cooks  Inlet,  capable  of  being  easily  worked,  containing  coal  in  large 
quantities,  and  with  a  harbor  free  from  storms  and  ice  throughout  the 
year.  The  company  also  obtained  by  location  and  purchase  five  bunker 
and  wharf  sites  on  the  Kenai  Peninsula  spit,  having  a  first-class  water 
fix)nt,  42  feet  of  water  at  low  tide,  and  a  good  bottom  for  anchorage. 

The  estimate  made  at  the  time  of  issuing  the  prospectus  put  the  cost 
of  mining  at  $1.60  per  ton,  at  which  coal  could  be  put  in  San  Francisco 
at  $3.50  per  ton  and  pay  a  profit  of  10  per  cent. 

The  prospectus  also  contains  a  report  by  Mr.  William  H.  H.  Hart  of 
an  expedition  sent  by  him  in  August,  1888,  to  examine  and  report  upon 
this  property.  Mr.  Thomas  W.  Nowlin,  having  the  expedition  in  charge, 
reported  that  they  arrived  at  Kachemak  bay  on  August  17  and  re- 
mained until  September  3,  locating  claims  and  securing  a  cargo  of  lllj 


•  For  TalaabTeinformfttioii  regarding  the  developmenta  of  coal  property  in  Alaska,  and  for  aoceu 
to  papers  and  maps,  the  Survey  is  indebted  to  Hon.  Levi  Maish,  of  Washington,  D.  C. 
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tons  of  coal,  38|  tons  of  which  were  placed  in  the  bankers  of  the  steamer 
and  72J  were  transported  to  San  Francisco.  Photographs  taken  at 
this  time  show  exposures  of  seams  of  coal  on  the  coast  bluffs,  the 
thickest  of  the  seams  being  aboat  6  feet,  with  a  parting  of  fire  clay  in 
the  middle. 

The  prospectus  contains  also  a  number  of  tests  made  of  the  coal  by 
steam  users  in  San  Francisco  with  very  satisfactory  results.  Among 
these  is  that  of  Capt.  J.  S.  Higgins,  agent  of  the  company  furnishing 
the  steamer  carrying  the  expedition. 

He  is  quoted  as  saying,  <'I  am  delighted  with  it.  I  own  an  interest 
in  fourteen  steam  schooners,  and  if  you  will  put  this  Alaska  coal  on 
the  market  I  will  buy  it  for  use  on  all  my  schooners  in  preference  to 
all  other  coals.  My  reasons  for  saying  this  are  that  the  coal  has  no 
soot  or  dust,  the  decks  and  sails  are  always  clean  when  using  this  coal; 
it.  burns  so  freely  and  even  that  little  draft  is  requii*ed,  and  thus  all 
the  heat  strikes  the  tubes  of  the  boilers  instead  of  a  large  portion  be- 
ing carried  off  through  the  smokestack.  The  coal  is  so  hard  that  it  is 
easily  handled  without  breaking;  the  ash  is  small  compared  with  other 
coals,  and  having  no  soot  or  clinkers  the  tubes  are  always  clean  and  firee 
from  soot." 

The  following  analysis  of  coal  from  Oooks  Inlet  has  been  reported 
by  Prof.  F.  W.  Clarke,  chief  chemist  of  the  Geological  Survey: 

AnalyiU  of  coal  from  Cooks  Inlet,  Alaska. 


Moistnre 

Volatile  matter. 
Fixed  carbon . . . 
Ash 


Total. 


Per  oeni. 


9.81 
46.14 
40.85 

8.70 


100.00 


The  coal  makes  a  brownish  red  ash,  and  will  not  coke. 


ARKANSAS. 

Total  product  in  1891,  542,379  short  tons;  spot  value,  (647,660. 

Compared  with  the  product  of  1890,  the  output  in  1891  shows  a  gain 
of  142,491  tons  and  an  increase  of  value  of  $132,965,  the  product  in  the 
former  year  being  399,888  short  tons,  worth  $514,595.  The  increased 
product  is  due  to  the  opening  of  new  mines  by  the  Kansas  and  Texas 
Coal  Company,  and  more  extensive  operations  by  the  Western  Coal 
and  Mining  Company,  the  mines  of  both  of  which  are  located  in  Sebas- 
tian county.  The  output  of  the  other  two  producing  counties  was  not 
materially  changed.  The  total  number  of  men  employed  in  1891  was 
1,317,  who  worked  an  average  of  21 4  days,  against  938  men  for  the  same 
number  of  days  in  1890.  The  increased  production,  however,  was  at- 
tended by  a  decline  in  the  average  price  per  ton,  from  $1.29  in  1890  to 
$1.19  in  1891. 
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Coal  product  of  Arkansas  in  1891,  "by  oountUs. 


Connliea. 

Loaded  at 
minee  for 
ahipment. 

Sold  to 

local  trade 

andaaed 

by  em- 
•    ploy^a. 

Used 

atminee 

for  ateam 

and  heat. 

Total 

amount 

produced. 

Total 
value. 

Aver- 
age 
price 
per 
ton. 

Num- 
ber of 
davs 
active. 

Aver- 
age 
num- 
ber 
em- 
ployed. 

Johnaoa 

Pope 

Short  tont. 

78,223 

4,850 

435,047 

Short  tont. 

1,100 

50 

1,759 

6,000 

Short  tont. 

677 

100 

14,573 

Short  tont. 

80,000 

5,000 

451,379 

6,000 

$112,000 

15,000 

508,560 

12,000 

$1.40 
8.00 
1.13 

193 
100 
222 

186 

40 

1.092 

Sebastiai; 

Total 

518,120 

8,909 

16,350 

542.879 

647,560 

1.19 
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1,317 

The  annual  production  of  coal  in  Arkansas  since  1882  has  been  as 
follows: 

Product  of  coal  in  Arkansas  from  188$  to  1891, 


1882 
1883 
1884 
1886 
1886 


Short  tons. 


5,000 

50.000 

75,000 

100.000 

125,000 


1887 
1888 
1889 
1890 
1891 


Short  torn. 


129,600 
276,871 
279,584 
399,888 
542,379 


Johngan  county, — The  product  in  1891  decreased  9,000  tons  compared 
with  1890,  the  difference  in  value  being  $18,927.  The  mines  gave  em- 
ployment to  185  men  in  1891  against  215  men  the  previous  year.  The 
ooal  is  shipped  from  the  collieries  at  Goal  Hill  over  the  Little  Bock  and 
Fort  Smith  railroad.  The  annual  product  of  this  county  since  1887  has 
been  as  follows: 

Coal  product  of  Johnson  county,  Arkansas,  since  1887 • 


1B87 
1888 
18S9 


Short  tons. 


71,900 
106,037 
105,996 


Years. 


1890 
1891 


Short  tona. 


89.000 
80,000 


Fope  cowiity, — ^The  output  in  1891  was  5,000  tons,  valued  at  $15,000, 
an  increase  of  1,000  tons  over  the  product  of  1890.  The  coal  is  classed 
as  a  semi-anthracite  and  is  consumed  chiefly  in  Little  Bock  and  Fort 
Smith  for  domestic  purposes,  being  shipped  over  the  Little  Bock  and 
Fort  Smith  railroad  to  those  cities. 

Coal  product  of  Pope  eounty,  Arkansas,  since  1887. 


Years. 


1B87 
1888 

1889 


Short  tons. 


8,200 

10,240 

6,014 


1890 
1891 


Short  tons. 


4,000 
6,000 
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Sebastian  county. — Sebastian  county  in  1891  produced  83  i)er  cent,  of 
the  total  output  of  the  state,  with  451,379  short  tons  valued  at  $508,5d0. 
The  Kansas  and  Texas  Coal  Company,  and  the  Western  Coal  and  Mining 
Company,  both  of  Saint  Louis,  are  the  principal  operators,  the  former 
shipping  its  product  from  Huntington  over  the  Saint  Louis  and  San 
Francisco  railroad,  and  the  latter  from  Jenny  Lind  over  the  Saint  Louis, 
lion  Mountain  and  Southern  railroad.  The  output  of  the  county  in 
1891  was  50  per  cent,  greater  than  the  preceding  year,  being  451,379 
short  tons,  against  300,888  short  tons.  The  value  did  not  increase  as 
much  in  proportion,  being  40  per  cent,  more  than  in  1890,  or  $508,560, 
as  against  $363,668.  The  Sebastian  county  mines  gave  employment 
to  1,092  men  for  an  average  of  222  days.  In  1890  the  number  of  men 
employed  was  683  for  214  days. 

Coal  product  of  Sehastian  county,  Arkanatu,  iinoe  1837 • 


Tears. 


1887 
1888 
1889 


Short  tou. 


39,500 
160,594 
165,884 


1800 
1891 


Short  tons. 


300,888 
451.879 


CAL.IFOBNIA. 

Total  product  in  1891,  93,301  short  tons;  spot  value,  $204,902. 

The  product  in  1891  was  17,410  short  tons  less  than  that  of  1890,  the 
value  decreasing  $78,117.  The  lessened  production  was  due  to  large 
importations,  the  Southern  Pacific  railroad  finding  it  sometimes  ad- 
vantageous to  buy  instead  of  mining  it.  The  total  number  of  men 
employed  was  256,  who  worked  an  average  of  222  days.  The  produc- 
tion by  counties  was  as  follows : 

Coal  product  of  California  in  1891,  by  countiea. 


Conntiet. 

Loaded  at 
minea  for 
shipment. 

Sold  to 

local  trade 

and  nsed  by 

employes. 

Used  at 

mines  for 

steam  and 

heat. 

Total 

amount 

produced. 

Totsl 
yalne. 

Aver- 

price 
per  ton. 

Num- 
ber of 
days 
active. 

Aver- 

numoer 

em* 
ployed. 

Amador 

Contra  Costa  .. 
DP'resno. ........ 

Short  tom. 
27,952 
54,231 

Short  tofu. 

500 

60 

180 

Short  tont. 

1,050 
2,044 

Short  Umt. 

29,502 

56,335 

180 

1,000 

6,284 

$48,808 

136.600 

360 

5,000 

14,139 

$1.66 
2.42 
2.00 
5.00 
2.25 

284 

260 
90 
50 

249 

84 

162 
18 
80 
12 

Monterey 

Sui  Bernardino 

Total 

1,000 
3,600 

2,684 

86,783 

3,424 

3,094 

93, 301 

204,902 

2.20 

222 

256 

Coal  product  of  Calif ornia  from  1883  to  1891. 


Years. 


1883 
1884 
1885 
1886 
1887 


Short  tons. 


76,162 
77,485 
71, 615 
100,  000 
50,000 


Years. 


1888 
1889 
1890 
1891 


Short  tona. 


96,000 
121,820 
110, 711 

93,301 
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Nearly  all  of  the  coal  of  California  is  lignite,  that  from  Monterey 
county  alone  being  classed  as  bitaminous,  and  as  the  balk  of  the  sup- 
ply has  to  be  drawn  from  European  and  Australian  mines  an  attempt 
has  hpien  made  to  have  the  State  refund  to  importers  the  import  duty 
on  coal  from  those  continents,  it  being  argued  that  this  would  induce 
more  vessels  into  the  trade,  and  have  the  effect  of  giving  a  greater 
outlet  for  wheat  as  return  freight. 

Although  the  product  in  1891  is  firom  five  counties  only,  a  number  of 
others  are  laying  claim  to  the  discoveries  of  fine  beds  of  coal  within 
their  boundaries.  Among  these  maybe  mentioned  Alameda,  Humboldt, 
Marin,  Los  Angeles,  and  Shasta,  as  noted  in  the  following  discussion 
of  the  counties'  outputs : 

Alameda  county, — Some  development  work  has  been  done  on  the  coal 
deposits  at  Livermore,  in  this  county,  but  no  coal  had  been  mined  for 
shipment  at  the  close  of  1891.* 

Atnadar  county. — ^The  total  product  in  1891  was  29,502  short  tons, 
worth  $48,803,  against  33,610  short  tons,  valued  at  $55,215  in  1890,  a 
loss  in  tonnage  of  4,108  and  in  value  of  $6,412.  The  coal  is  shipped  over 
and  to  some  extent  used  by  the  Southern  Pacfic  railroad.  The  output 
of  the  county  for  the  past  three  years  has  been  as  follows : 


Coal  product  of  Amador  county,  California,  for  three  yeare. 


Yean. 


1880 
1800 


Short  tons. 


40,000 
83,010 


Yean. 


1801 


Short  tona. 


20,602 


The  total  number  of  employes  is  reported  at  34,  making  an  average 
of  284  days'  time. 

Contra  Costa  county, — ^A  total  of  162  men  working  an  average  of  253 
days,  produced  56,335  short  tons,  valued  at  $136,600  at  the  mines. 
This  shows  a  falling  off  of  10,639  tons  in  quantity,  and  of  $57,204  in 
value  from  1890,  when  the  product  was  66,974  short  tons,  worth  $193,804. 
The  coal  is  shipx)ed  to  market  over  the  Southern  Pacific  railroad. 

Coal  product  of  Contra  Coeta  county,  Cdlifomia,  for  three  yeare. 


1880 
1800 


Short  tone. 


64,045 
86,074 


Years. 


1801 


Short  tona. 


66,835 


Fresno  county, — ^The  total  product  in  1891  was  180  short  tons  taken 
out  in  opening  up  the  mines  at  Goalingo.  It  was  sold  at  $2  per  ton  to 
local  trade  at  the  mines.  Speaking  of  the  Fresno  county  deposits,  the 
Freeno  Expositor  says  they  are  in  the  foothills  of  the  coast  range^ 
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about  40  miles  from  Fresno  in  a  direct  line  and  89  miles  by  rail.  The 
vein  is  4  feet  thick,  and  by  ontcroppings  can  be  traced  for  many  miles 
north  and  south.  The  mines  are  on  the  Hanford  branch  of  the  South- 
em  Pacific  railroad. 

Humboldt  county. — A  discovery  of  coal  is  reported  to  have  been  made 
on  the  property  of  Mrs.  S.  J.  Preston,  15  miles  east  of  Eureka,  and  a 
force  of  men  have  been  put  to  work  sinking  a  shaft.  The  work  was  be- 
gun near  the  close  of  the  year  and  no  coal  had  been  taken  oat  except 
for  specimens. 

Lo9  Angeles  county.  ^CobI  is  reported  to  have  been  found  3  miles 
west  of  the  city  limits  of  Los  Angeles.  The  coal  is  claimed  to  be  of 
a  bituminous  nature  and  suitable  for  blacksmith  work. 

Marin  county. — Specimens  of  coal  have  been  shown  in  San  Francisco 
from  the  banks  of  Pine  Gulch  creek  near  Bolinas,  Marin  county,  but 
no  work  on  the  property  is  reported. 

Monterey  county. — The  total  product  in  1891  was  1,000  tons,  valued  at 
$5,000.  The  coal  of  Monterey  county  is  superior  to  that  of  any  other 
in  the  state,  being  a  good  quality  of  bituminous  and  worth  (5  per  ton 
at  the  mines.  The  mines  are  just  beginning  to  assume  commercial  im- 
portance, and  give  promise  of  increased  production  in  the  near  future. 
Transportation  is  obtained  over  the  Southern  Pacific  Railroad. 

Coal  product  of  Monterey  oounty,  California,  for  three  years. 


Years. 


1889 
1890 


Short  tons. 


872 
125 


Tstrs. 


1891 


Short  tons. 


1,000 


8(m  Bernardino  county. — ^The  product  in  1891  was  6,284  short  tons 
against  5,000  tons  in  1890,  a  gain  of  1,284  tons.  The  value  of  the 
product  increased  only  $1,139,  or  from  $13,000  to  $14,139,  the  price  per 
ton  falling  from  $2.60  in  1890  to  $2.25  in  1891.  Of  the  product  in  1891, 
3,600  tons  were  shipped  over  the  Southern  California  railroad  for  dis- 
tant consumption,  and  2,684  tons  were  sold  to  local  trade  and  employes 
about  the  mine. 

Shasta  county. — The  Mining  and  Scientific  Press  of  San  Francisco, 
is  authority  for  the  following  statement  regarding  coal  in  Shasta  county: 

<^  The  latest  addition  to  the  museum  of  the  State  Mining  Bureau  has 
been  contributed  by  Mr.  Oscar  Schulze  in  the  shape  of  a  specimen  of  fine 
lignite  coal  from  section  12,  township  33,  range  2  west,  25  miles  north- 
east of  Bedding.  The  analysis  of  the  coal  shows  up  well,  and  as  the 
vein  is  said  to  be  easily  accessible  by  a  short  line  from  Bedding,  the 
Oalifomia  coal  problem  seems  nearer  solution  than  at  any  previous 
period.    The  analysis  gives  the  following  figures: 
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Analy its  of  Sha$ta  county,  California,  coal. 


W»ter 

VoUtUe  carbonaceous  matter 

Fixed  carbon 

Aab 

Total 


Per  cent. 


9.60 
87.60 
46.25 

0.75 


100.00 


^'The  great  trouble  with  all  the  California  coal  deposits  is  that  the 
seams  or  veins  are  thin  and  of  limited  area,  except  in  the  Mount  Diablo 
field,  which  has  been  nearly  worked  out.  In  many  of  the  coal  basins 
80  far  located  the  veins  do  not  exceed  1  or  2  feet  in  thickness,  and 
when  they  do  there  is  such  an  admixture  of  slate  as  to  render  the  prod- 
uct almost  worthless  on  the  market.  Another  dif&culty  has  been  that 
most  of  the  coal  deposits  lie  at  a  considerable  distance  from  existing 
lines  of  railroad. 

^^In  1874  a  coal  bed  12  feet  in  thickness  was  exposed  in  Shasta 
county,  not  more  than  1^  miles  from  the  location  of  the  present  find. 
The  dei)osit  did  not  consist,  however,  of  solid  coal,  but  of  alternate 
layers  of  coal  and  slate,  the  thickest  coal  seam  being  only  22  inches. 
Previous  to  the  present  discovery  numerous  coal  croppings  had  been 
exposed  in  this  part  of  Shasta  county,  but  none  of  them  justified  work- 
ing on  commercial  principles. 

*'  In  Shasta  county  generally  the  coal  deposits  lie  in  the  foothills, 
where  the  volcanic  materials  which  cap  the  mountain  spurs  and  ridges 
are  generally  underlaid  by  a  body  of  coal-bearing  strata  of  recent 
origin.  These  strata  consist  of  soft  and  unaltered  shales  and  sand- 
stones, and  they  are  spread  out  unconformably  over  the  upturned 
edges  of  the  metamorphic  gold-bearing  slates  which  form  so  large  a 
portion  of  the  mass  of  the  Sierra.  Their  general  position  is  not  far 
firom  horizontal,  and  the  aggregate  thickness  of  the  coal-bearing  strata 
is  not  more  than  150  feet.  They  belong  to  the  geological  period  which 
immediately  preceded  the  commencement  of  volcanic  activity  in  the 
Shasta  region." 

COLORADO. 

Total  product  in  1891,  3,512,632  short  tons;  spot  value,  $4,800,000. 

The  figures  relating  to  coal  production  of  Colorado  in  1891  have  been 
fiimished  this  oflRce  by  Mr.  John  McNeil,  State  inspector  of  coal  mines. 
Special  acknowledgment  is  due  to  Mr.  McNeil,  as  the  statements  are 
given  the  Survey  in  advance  of  the  publication  of  his  rex)ort,  which 
will  not  be  ready  for  distribution  until  1893. 

The  statistics  for  1890  were  collected  for  the  Survey  by  Mr.  F.  F. 
Chisolm,  of  Denver,  Colorado.  According  to  Mr.  Chisolm'sreporttheout- 
pnt  for  that  year  was  3,094,003  short  tons.  Mr.  McNeil  gives  3,075,781 
short  tons  as  the  product  during  the  same  period.  The  variance  is  in- 
considerable, and,  in  order  to  preserve  the  uniformity  of  this  series,  Mr. 
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Ohisolm's  figures  are  used  in  this  report  when  reference  is  made  to  the 
output  of  1890. 

Distributed  by  counties,  the  product  in  1891  is  shown  in  the  follow- 
ing table: 

Coal  product  of  Colorado  in  X891,  hy  oountie$. 


Coontiet. 


Arapjihoe 
Boulder . . 
Dolores  .. 
£1  Paso  . . 
Fremont . 
Gnnnison 
Garfield.. 
Hnerfano 
JeH'erson. 


Short  tons. 


1.273 

498,494 

3,475 

84,864 

645,789 

261,350 

191,994 

494,466 

17, 910 


Connties. 


Las  Animas 
La  Plata... 

Mesa 

Park 

Pitkin 

Weld 

Total.. 


Short  tons. 


1,219,224 
72,471 
5,  DUO 
62,626 
91,642 
22,554 


8,612,632 


From  the  above  table  it  is  seen  that  Las  Animas  county  is  by  far  the 
most  important  in  point  of  production,  having  more  than  twice  as  much 
as  Fremont,  which  comes  second,  and  nearly  one-third  the  entire  prod- 
uct of  the  state.  Boulder  county  is  third,  with  Huer&no  closely  follow- 
ing.   These  four  counties  produced  80  per  cent,  of  the  total  output. 

The  following  table  exhibits  the  productioa  by  counties  since  1SS6, 
with  the  increases  and  decreases  in  1891  as  compared  with  1890 : 

Coal  product  of  Colorado  aince  1886,  hy  oountiea. 


Counties. 


Arapahoe. . . 

Boulder 

Dolores 

ElPaso 

Fremont .  - . . 

Gartleld 

Gunnison... 
Huerfano . . . 
Jefferson  ... 
Las  Animas 
La  Plata.... 

Mesa 

Park 

Pitkin 

Weld 

Koutt 

Larimer 

Douglas  .... 
San  Miguel . 

Delta 

Mont«zuma. 
Bio  Blanco  . 


Total 


1886. 


Short 
torn. 
11,000 
220,287 


53,000 
832,  U24 


159, 951 

89.913 

9,928 

429,706 
18,166 


23.823 


20,450 


1,368,248 


1887. 


Short 
torn, 
16,000 

297,338 

1,000 

47, 617 

417, 326 
30,000 

243,122 

131, 810 
12,000 

506,540 
22,880 


28,421 

4,000 

89,281 


8,500 


1,795.735 


1888. 


Short 
tont. 

1,700 

815,155 

200 

44,114 

438, 789 

115.000 

258, 374 

159, 610 

9,000 

706,455 

33, 625 

300 

46,588 

28.113 

28,054 


400 


2,185.477 


1888. 


Short 
tons. 

823 
823,096 


64,212 

274,029 
239,292 
252,442 
883,717 

10,790 
993,534 

84,971 
1,100 

41,823 


28,628 

1,491 

100 

260 

1,800 

1,857 

816 

2,900 


2,597,181 


1890. 


Short 
tont, 

700 
426,704 
800 
25,617 
897,418 
183,884 
229, 212 
427,832 
10,984 
1,164,668 
43,193 
1,000 
49.594 
74,362 
46,417 
705 
1,500 
700 
1,500 
775 
288 
200 


8,077.003 


189L 


Short 
tons. 

1.273 
498,494 
3,475 
34.364 
645,789 
191,994 
261.350 
494,466 
17, 910 
1,219,224 
72,471 
6.000 
62,626 
91,642 
22,554 


8,612,682 


Increases  Decreases 
in  1891.      in  1891. 


Short 

tons. 
573 

72,790 

2,675 

8,747 

148, 3n 

8,110 

32.138 

66.634 
6,926 

64,556 

20,278 
4,000 
8.032 

17,280 


Short 
tons. 


23.863 
705 

1,500 
70U 

1,500 
775 
288 
200 


«486,629 


a  Net  inorsase. 

The  State  is  divided  for  sake  of  convenience  into  four  geographical 
divisions,  known  respectively  as  the  Northern,  Central,  Southern  and 
Western.  The  first  mentioned  contains  the  counties  of  Arapahoe,  Boul- 
der, Jefferson,  Larimer,  Eoutt  and  Weld.  The  Central  division  em- 
bracjes  Douglas,  El  Paso,  Fremont  and  Park  counties.  The  Southern 
division  contains  the  counties  of  Dolores,  Huerfano,  La  Plata  and  Las 
Animas,  while  Delta,  Garfield,  Gunnison,  Mesa,  Montezuma,  Pitkin,  Eio 
Blanco  and  San  Miguel  counties  lie  in  the  Western  district. 
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The  following  table  shows  the  annaal  product  of  coal  in  Oolorado 
since  1864,  that  for  the  years  previous  to  1877  being  given  by  countiefl 
and  subsequent  to  1878  by  districts: 

Coal  product  of  Colorado  from  1864  to  1891. 


1864. 
1885. 
1886. 
1867. 
1868. 
1868. 
1870. 
1871. 
1872. 


1873. 


1874. 


187S. 


1876. 


1877. 
1878. 


ljB79. 


1880. 


1881. 


1884. 


1886. 


Localities. 


Jefferaon  and  Bonlder  comities 

do 

do 

do 

do 

do 

do 

do 

.....do 

Weld  comity 


Jefferson  and  Bonlder  counties 

Weld  county 

Las  Animas  and  Fremont  conntiea 


Jefferson  and  Bonlder  comities 

Weld  comity 

Las  Animas  and  Fremont  counties 


Jefferson  and  Bonlder  counties 

Weldooonty 

Las  Animas  and  Fremont  counties 


Jefferson  and  Bolilder  counties 

Weld  county 

Las  Animas  and  Fremont  comities 


Northern  division 
Central  division  . . 
Southern  division. 


Northern  division 
Central  division  . . 
Southern  division. 


Northern  division 

Centml  division 

Southern  division 

Northwestern  division. 
Unreported  mines 


Northern  division 

Central  division 

Southern  division 

Northwestern  division. 
Unreported  mines 


Northern  division 

Central  division 

Southern  division 

Northwestern  division. 


Northern  division 

Central  division 

Southern  division 

Northwestern  division 


Northern  division 

Central  division 

Southern  division 

Northwestern  division. 


Northern  division 

Central  division 

Southern  diWsion 

Northwestern  division 


Northern  division 

Ceoitral  division 

Southern  division 

Northwestern  division 


Prodnot. 


Short  Uma. 

600 

1,200 

6,400 

17,000 

10,600 

8,000 

13,600 
15,600 


14,200 
64,340 


14,000 
43,700 
12,187 


15,000 
44,280 
18,092 


23.700 
59,860 
15,278 


28,750 
68,600 
20,316 


87,825 
73,137 
39,668 


182,630 
70,647 
69,455 


123, 518 

136,020 

126, 4U3 

1,064 

50,000 


68,540 


60,977 


77,872 


98,838 


117.666 
160,000 


200,630 
322,732 


156,126 
174,882 
269,045 
6,691 
100,000 


437,005 


300,000 

243,694 

474,285 

43,500 


706,744 


243,903 

396,401 

501,307 

87,982 


1,061,479 


253,282 

296,188 

483,865 

96,689 


1,220,603 


242,846 
416, 373 
571,684 
125, 159 


1,180,024 


260,145 
408.  857 
537,786 
161, 551 


1,866,062 


1,868,888 


1 
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Coal  product  of  Colorado  from  1861  to  1898— Conimuib^ 


Yean. 


1887. 


1888. 


1889. 


1890. 


1891. 


Localities. 


ITorthem  division 
Central  division . . 
Southern  division 
Western  division. 

Northern  division 
Central  division . . 
Southern  division 
Western  division . 

Northern  division 
Central  division.. 
Southern  division. 
Western  division . 

Northern  division 
Central  division . . 
Southern  divinion 
Western  division . 

• 
Northern  division 
Central  division . . 
Southern  division 
Western  division. 


ProdncL 


Short 
364, 619 
491,764 
662,230 
278,122 


Uma, 


353,909 
529,891 
899,690 
401, 987 


1, 


364.928 
370, 324 
362,222 
499,707 


1,791,735 


3,185,477 


1, 


486, 010 
473,329 
626,493 
491, 171 


2,507,181 


1, 


540,231 
632,  779 
789,636 
549,986 


8,077,008 


3,612,632 


GSOBGIA. 

Total  product  in  1891, 171,000  short  tons;  spot  value,  $266,600. 

The  product  in  1891,  as  in  previous  years,  was  exclusively  from  Dad 
county.  Development  work  on  the  Walker  county  properties  continuec 
but  the  anticipations  of  a  product  in  1891  were  not  realized.  The  fo! 
lowing  table  shows  the  total  product  during  the  past  three  years  wit 
the  distribution  and  value: 

Coal  product  of  Georgia  in  1889, 1890  and  1891  hy  countie9. 


Yean. 

Loaded  at 
mines  for 
shipment. 

Sold  to  local 

trade  and 

used  by 

employes. 

Used  at 

mines  for 

steam  and 

heat. 

Made  into 
coke. 

Total 

amonnt 

produced. 

Total 
Talae. 

1889 

1800 

1891 

Short  ton*. 
46, 131 
57,949 
15,000 

Short  tons. 
158 

Short  tons. 
15,000 

Short  tons. 
164,645 
170, 388 
150.000 

Short  tons. 
225, 034 
228,337 
171,000 

$338,901 
238,315 
256,500 

1,000 

5,000 

Coal  product  of  Georgia  from  1884  to  1891. 


Yean. 


1884 
1885 
1886 
1S87 


Short  tons. 


150,000 
150,000 
223,000 
813,715 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


180,000 
225,934 
228,337 
171,000 
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Total  product  in  1891 ,  15,660,698  short  tons,*  spot  valne,  $14,237,074. 

As  compared  with  the  ontput  of  1890  the  record  for  1891  shows  an 
increase  of  368,278  short  tons  in  quantity  and  of  $65,844  in  value.  In 
addition  to  the  above  the  following  differences  are  presented: 

Coal  is  reported  from  the  same  number  of  counties  as  in  1890,  in 
which  year  seveial  counties  were  added  to  the  list  as  a  result  of  the 
discovery  of  a  number  of  remote  and  insignificant  openings  on  the 
borders  of  counties  not  before  reported  as  producing  coaL 

The  whole  number  of  mining  places  reported  in  1891  is  somewhat  less 
than  in  1890,  owing  to  the  suspension  of  a  number  of  small  country 
banks. 

The  output  for  the  year  is  greater  than  that  of  any  preceding  year 
by  321,860  tons  of  lump  coal.  The  apparent  increase  is  much  more, 
owing  to  the  fact  that  the  statistics  for  this  year  cover  not  only  the 
tons  of  lump  coal,  which  is  the  standard  market  grade,  but  also  the 
tons  of  nut,  pea,  and  slack,  or  whatever  other  grades  are  produced  by 
dumping  over  screens  in  order  to  clean  it.  In  the  aggregate  the  ton- 
nage of  the  inferior  grades  is  considerable  and,  added  to  the  product  in 
lump,  raises  the  actual  output  of  all  kinds  of  fdel  to  15,660,698  tons. 

The  average  value  of  coal  per  ton  at  the  mines,  as  computed  for 
all  mines  in  all  parts  of  the  State,  is  found  to  be  substantially  the  same 
as  for  1890,  the  decimal  of  difference  being  a  decline  of  1.09  cents  per 
ton. 

The  number  of  employes  engaged  in  this  industry  during  the  year 
has  increased  in  somewhat  greater  ratio  than  the  output,  and  the  aver- 
age of  all  prices  paid  per  ton  for  hand  mining  shows  an  increase  of  3.2 
cents  over  1890,  though  the  present  average  is  still  1.6  cents  less  per 
ton  than  the  average  of  1889. 

Mining  machines. — There  are  241  mining  machines  in  use  in  the  State, 
which  is  25  less  than  the  number  reported  at  the  close  of  the  preced- 
ing year.  Less  than  one-fifth,  or  18.7  per  cent.,  of  the  total  product  is 
mined  by  the  mechanical  process.  Taking  the  State  at  large,  the  ma- 
chine has  not  gained  materially  on  the  hand  miner  during  recent  years. 
The  percentage  of  total  product  mined  by  machines  for  four  years  are 
as  follows :  For  1891 ,  18.7  per  cent. ;  1890, 22.8  per  cent. ;  for  1889,  20.2 
per  cent.,  and  for  1888, 18.9  per  cent. 

There  have  been  91  new  mines  opened  during  the  year,  and  104  old 
mines  have  been  suspended  or  abandoned.  The  number  of  new  mines 
is  smaller  than  usual,  and  the  number  closed  about  the  same  as  for- 
merly. 

Strikes, — An  unusual  amount  of  readjustment  in  the  terms  of  employ- 
ment was  made  necessary  by  recent  legislation  affecting  the  relations 

•Ti«B  th*  report  of  GoL  J.  S.  Lord,  secretary  of  the  bureaa  of  labor  statistics  of  the  State  of  Blinois. 
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of  owDers  and  men;  but,  on  the  whole,  the  friction  arising  from  this 
source  has  been  less,  and  compliance  with  the  new  laws  has  been  more 
universal  than  was  anticipated.  During  the  month  of  May,  however, 
suspensions  were  very  general,  and  in  some  fields  work  was  not  re- 
sumed for  several  months.  The  longest  and  most  serious  interruption 
of  business  occurred  in  the  Du  Quoin  field,  where  the  men  were  idle 
from  May  to  September.  Some  impairment  of  the  output  of  the  State 
for  the  year  has  doubtless  resulted  from  the  delays  occasioned  by  the 
change  in  the  wage  basis,  but,  taking  the  year  as  a  whole,  the  industry 
has  been  fairly  active  and  without  violent  disturbance.  The  average 
number  of  days  of  active  operations  has  been  215.6,  which  is  more  days 
and  represents  a  steadier  business  than  we  have  had  since  1888. 

Number  and  ohardcter  of  mines. — The  statement  that  there  are  918 
coal  mines  in  the  State  may  convey  an  erroneous  impression  unless  there 
is  some  further  characterization  of  these  various  mining  places.  In  fsuci 
by  far  the  greater  number  of  these  so-called  mines,  or  openings  from 
which  coal  is  taken,  are  of  insignificant  proportions  and  product  as 
compared  with  the  total  product.  They  represent  but  little  capital  or 
labor  and  are  chiefly  interesting  as  disclosing  the  presence  of  the  min- 
eral, usually  in  outcrops  among  the  hills,  and  chiefly  useful  as  a  source 
of  fdel  to  the  neighborhood  in  which  each  is  situated. 

On  the  other  hand  the  mining  establishments  of  the  first  class,  while 
of  large  capacity  and  costly  equipment,  are  relatively  few  in  number. 

An  analysis  of  the  mines  of  the  State  on  the  basis  of  their  annual  out- 
put in  lump  coal  separates  them  into  the  following  classes: 

ClassificaHan  of  Illinois  coal  mines  by  output  and  diatriots. 


Districts. 

Number  of  mines  producing. 

Total 
number 
of  minea. 

Less  than 
1,000  tons. 

From 

1,000  to 

10,000 

tons. 

From 

10,000  to 

50,000 

tons. 

From 

50,000  to 

100,000 

tons. 

Over 

100,000 
tons. 

First 

13 

169 

125 

39 

50 

19 
76 
91 
34 
43 

17 
13 
45 
26 
61 

12 

2 

9 

16 

18 

0 

4 

8 

11 

4 

70 
264 
273 
126 
185 

Second. .......... 

Third 

Fourth  .......... 

Fifth 

The  State.. 

405 

263 

164 

56 

81 

OIB 

The  total  number  is  thus  reduced  by  405  mining  places  of  small  con- 
sequence and  by  263  more  of  minor  importance,  leaving  only  250  with 
a  product  of  10^000  tons  or  more,  and  only  S6  producing  over  50,000 
tons  a  year. 
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A  similar  grouping  of  the  existing  mines  reported  for  a  series  of 
years  gives  the  following  results: 

ClasnJicaUon  of  Illinois  ooal  mines  hy  annual  output  for  nine  years. 


1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

IncreaM 


Number  of  mines  prodncing— 


Less 

thiiii  1,000 

tons. 


200 
262 
286 
316 
320 
327 
321 
398 
405 


106 


From 

1,000  to 

10,000 

tons. 


233 

273 
290 
280 
278 
271 
316 
301 
263 


80 


From 

10,000  to 

60,000 

tons. 


133 
148 
143 
135 
141 
152 
130 
155 
164 


31 


From 

50,000  to 

100,000 

tons. 


30 
38 
40 
44 
42 
47 
65 
64 
55 


16 


Over 

100,000 

tons. 


25 
20 
19 
14 
20 
25 
23 
28 
81 


Toua 

number 
of  mines. 


630 

741 
778 
780 
801 
822 
854 
036 
018 


279 


These  figures  show  that  the  proportion  of  n^^nes  in  each  class  varies 
but  little  from  year  to  year,  and  that  for  every  new  mine  of  importance 
there  are  usually  about  the  same  number  of  minor  places  opened. 

Divided  into  two  classes,  those  which  have  produced  more  and  those 
which  have  produced  less  than  50,000  tons  for  a  series  of  years,  the 
mines  of  the  State  are  found  in  the  following  numbers  and  the  tonnage 
in  the  following  proportions  in  each  class : 

Annual  output  of  Illinois  mines  producing  more  and  less  than  60,000  tons. 


Years. 


1887. 
1888. 
1880. 
1890. 
1891. 


Mines  prodncing  over  50,000 
tons  lump  coal. 


Num- 
ber. 


62 
72 
78 
81 
86 


Tons 
lump  coal. 


5,949.894 
7, 188,  507 
7, 235,  577 
8,011.777 
8, 109, 485 


Per  c^it. 
of  total. 


57.9 

60.64 

G2.39 

63.30 

62.57 


Mines  producing  less  than 
50,000  tons  lamp  coal. 


Num- 
ber. 


739 

750 
776 
854 
832 


Tons 
lump  coal. 


4,828,996 
4, 666, 681 
4, 362, 386 
4, 626, 587 
4,850,739 


Percent, 
of  total. 


42.1 

89.36 

87.61 

36.61 

37.43 


The  output  for  the  year, — The  coal  product  for  the  State  for  the  year 
is  15,660,698  tons,  and  is  greater  by  321,860  tons  of  lump  coal  than  in 
1890.  This  increase  arises  from  gains  to  the  amount  of  611,609  ton  sin 
the  first  and  second  districts,  reduced  by  losses  to  the  amount  of 
289,749  tons  in  the  third,  fourth,  and  fifth  districts.  This  is  a  reversal  of 
the  situation  of  last  year,  and  represents  the  natural  reaction  from  the 
effects  of  the  recent  strikes  in  the  northern  field.  The  following  table 
shows  the  oatputy  by  distriotS|  for  three  years,  and  in  the  columns  for 


222 


MINERAL   RESOURCES. 


gains  and  losses  illustrates  the  shifting  activities  from  one  part  of  tho 
State  to  the  other  during  that  period : 

Annual  output  of  lump  eoal  for  three  years  iy  ditfrioto. 


Dlttriots. 


Fir»t... 
Second. 
Third.. 
Foorth*. 
Fifth... 


The  State 


Net  gain 


Ontpnt  of  Inmp  ooal  by  districts. 


1889. 


1890. 


Torn. 
2,530,453 
1,087,848 
2, 050, 340 
8, 164, 835 
2,764,478 


11,507,063 


Ton$, 
2,303,326 
1,002,600 
2, 375, 970 
3, 716, 464 
3,240,004 


1891. 


Tont. 
2, 701, 652 
1, 215, 883 
2, 336, 500 
3,  532,  233 
3,173,956 


12,638,364     12,960,224 


Gains  and  iMses. 


1889-1890. 


Qain. 


Aim. 


325,621 
551.629 
475,526 


1,352,776 


1,040,401 


Tont. 
227,127 
85,248 


1880-1I9L 


Gain. 


396,838 
213,288 


821, 875      Oil,  609 


321,800 


Tom. 


89,470 

184,231 

00,048 


289.749 


' 


The  remarkable  gain  of  over  a  million  tons  made  by  the  last  three 
districts  in  1890  is  by  no  means  canceled  by  a  corresponding  falling  off 
during  the  year  last  passed,  but  the  decline  in  product  is  something 
over  a  quarter  of  a  million  in  three  districts,  while  the  gain  in  the  first 
two  is  more  than  twice  as  much.  Other  agencies,  however,  than  the 
suspension  of  the  strike  have  contributed  to  this  result,  notably  the 
scarcity  of  water  for  boiler  use  at  a  number  of  the  principal  collieries  in 
the  southern  field,  and  the  suspension  of  operations  at  No.  7,  Staunton, 
for  the  greater  part  of  the  year. 

The  relative  amount  of  this  product  depends  somewhat  on  the  char- 
acter and  condition  of  the  coal  as  it  comes  from  the  mine,  and  some- 
what on  the  system  by  which  it  is  worked,  but  chiefly  on  the  sort  of 
screens  used.  These  vary  in  dimensions  and  in  the  spaces  between  the 
bars,  and  the  result  of  all  these  conditions  is  that  theprox>ortion  of  coal 
which  passes  through  the  screens  is  highly  variable  in  individual  cases, 
and  in  some  degree  these  differences  characterize  the  several  districts. 

An  illustration  of  this  is  found  in  the  following  statement  of  the 
total  product  of  each  district,  with  percentages  of  the  lump  and  other 
grades: 

Peroentagee  of  lump  and  other  grades  of  ooal  produced  in  the  several  dMfriete. 


Districts. 


First' 

Second 

Third 

Fonrthj 

Fifth 

The  State 


Total 

prodaot, 

1891. 


T(m». 
3, 082, 915 
1,440,266 
2, 794, 004 
4,428,109 
8, 915, 404 


15,660,698 


Percentage  af-» 


Lump 
coal. 


Tont. 
87.63 
82.73 
83.54 
79.61 
81.06 


82.70 


other 
grades. 


Tons. 
12.87 
17.27 
16.46 
20.40 
18.94 


17.94 


By  the  application  of  the  ratio  thus  developed  for  the  State  at  large 
to  the  product  of  lump  coal  reported  in  former  years,  the  following  re- 
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salts  are  obtained  as  the  presamptive  fuel  product  derived  from  the 
coal  mines  of  the  state  for  ten  years: 

Annual  output  for  ten  years. 


1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


Total 


Whole 

number 

of  mines. 


704 
639 

741 
778 
787 
801 
822 
854 
936 
918 


Total  prod- 
act. 


Tons. 
U,  017, 069 
12,123,456 
12, 208, 076 
11,834,450 
11, 175, 241 
12,423,066 
14, 828, 181 
14, 017, 298 
16, 274, 727 
15,660,698 


Lump  ooal. 


Tont. 

9,115,563 
10,030,991 
10, 101, 005 

9.791,874 

9,246,435 
10.278,890 
11, 855, 188 
11,597,963 
12,638,864 
12,960,224 


130,062.270 


107,616,497 


other  grades. 


Tont. 

1,901,606 

2,092,466 

2,107,070 

2,042,586 

1.928,806 

2, 144, 176 

2,472,993 

2,419,336 

2, 636, 363 

2, 700, 474 


22,446,773 


This  statement  illustrates  very  forcibly  the  growth  of  coal  mining  in 
Illinois  daring  the  last  decade,  and  suggests  the  importance  which  this 
industry  is  destined  to  attain  in  the  future.  It  is  a  feature  of  the  pres- 
ent situation  that  a  number  of  enterprises  are  now  on  foot  contemplat- 
ing further  development  of  the  more  prolific  seams,  and  the  t/endency 
is  to  an  enlargement  of  capacity  among  existing  mines  in  favored 
localities. 

The  relative  importance  of  counties  as  the  sources  of  coal  is  indicated 
by  the  general  statement  that  21  of  the  57  counties  reported  have  pro- 
duced a  total  of  13,938,667  tons,  or  89  per  cent,  of  the  whole;  these  have 
ftll  produced  over  200,000  tons  each;  four  of  them  have  produced  over 
1,000,000  tons  each;  eight  have  a  tonnage  of  more  than  half  a  million 
Mid  less  than  a  million,  and  nine  show  an  output  of  from  200,000  to 
500,000  tons.  The  list  of  these  counties  is  given  below  in  the  order  of 
their  rank,  and  with  the  tonnage  of  each  county  is  given  the  percent- 
age of  other  grades  embraced  in  each  total. 

Counties  which  have  produced  more  than  200,000  tone. 


Kamaa. 


St  Clair.. 
Maooapin 
LaaaUe... 
Sangamon 
Gnmdy .. 
Tennilion 
Madison  . 
ChristLaQ. 
Bureau . . . 
JackiMm . . 
Perry.... 
Peona 


KanV. 

Total 
product. 

Other 
gradea. 

Tont. 

Ptr  cent 

1,695,839 

12.93 

1,461,344 

21.35 

1, 378, 168 

14.74 

1,051,604 

13.21 

921,907 

6.55 

880,466 

17.30 

719, 308 

16.55 

718, 326 

28.54 

701,064 

12.66 

681,859 

30.00 

604,152 

24.29 

12 

664,119 

11.61 

Namea. 


Fulton 

Liringston 

Marion 

Mercer .... 

Will 

McLeen ... 

Macon 

Williamaon 
Menard  ... 

Total 


Bank. 


13 
14 
15 
16 
17 
18 
19 
20 
21 


Total 
product. 


Tont. 

484,117 

458,329 

321.652 

814, 360 

233,603 

230,129 

207,286 

206.452 

204,583 


13,938,667 


Other 
gradea. 


Ptr  cent, 
19.09 
22.37 
21.88 
29.30 
3.86 
19.77 
38.94 
22.26 
16.03 


17.89 


The  relative  productiveness  of  all  counties  for  the  five  years  last  past 
is  given  in  the  following  statement,  on  the  basis  of  the  tons  of  lump 
coaL  This  is  supplemented,  however,  for  the  present  year,  with  the 
totals  for  all  kinds  of  coal^  showing  the  increment  derived  from  tons  of 
Uie  minor  grades: 
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Output  by  counties  for  five  yean. 


DlBtiicts. 


First  district . 

Counties : 
Grasdy — 
Kankakee  . 

Lasalle 

Livingston. 
WiU 


Second  distriot. 


Counties : 

Bureau 

Hancock 

Henry 

Knox 

Marshall 

KoDouough. 

Mercer 

Koclc  Island 

Schnyler 

Stark 

Warren 


Third  district. 

Counties: 

Cass 

Fnlton.... 
Lonm  .... 
Mcliean... 
Menard . . . 

Peoria 

Tazewell.. 
Vermilion. 
Woodford. 


Fourth  district 


Counties : 

Bond 

Calhoun 

Christian  . . . . 

Coles 

Etfingham.i.. 

Green 

Jasper 

Jersey  

Macon 

Macoupin.... 

Madison 

Montgomery. 

Morgan 

Pike 

Kichland  .... 
Sangamon  ... 

Scott 

Shelby 


Fifth  district 


Counties : 

Clinton 

Franklin  ... 
Gallatin.... 

Hardin 

Hamilton... 
Johnson  . . . . 

Jackson 

Jefferson  ... 

Marion 

Perry 

Bandolph . . . 

Saline 

St.  Clair.-.. 
Washington 
Williamson. 


State  totals 


Output  of  lump  coal. 


1887. 


Tom. 
2,686,828 


792,954 

97,000 

1, 125, 236 

387,000 

284,040 


1,069,027 


429.580 
6,208 

117,633 
64,324 
73.928 

110, 103 

127,  708 
85,282 
22.686 
17,865 
13,  810 


1,781,395 


2,325 
337,216 
159, 000 
141, 700 
155, 621 
452, 123 
51,847 
859, 119 
122,445 


2, 568, 291 


36,076 


149.973 
34.612 


12,578 


2,684 

118, 183 

926,588 

521, 705 

10. 220 

6,669 


730,391 
9,802 
8,810 


2, 173, 348 


55,238 
"3i,'437' 


28,000 
375, 718 


98,915 
319, 552 

74.263 

19,  518 
1,018,149 

40,  220 
112, 338 


10, 278, 890 


1888. 


Tons. 
2,877,794 


862,866 

82,000 

1, 090, 435 

495,388 

347,105 


1, 293, 187 


635.097 
6,515 

108, 831 
67, 013 
87, 013 

104,  274 

167. 931 
57, 872 
34,403 
18,690 
15,518 


2, 192. 121 


7, 
461. 
174, 

117, 
181, 
533, 
69, 
499, 
158, 


300 
589 
330 
110 
075 
817 
824 
076 
500 


1889. 


Tons. 
2,530,463 


608,033 

67,380 

1, 039, 708 

382,965 

342,372 


1, 087, 848 


493,730 
6,028 

101, 716 
67,588 
69,784 
98,386 

175,690 
47,363 
16.243 
19, 171 
12, 149 


2, 050, 349 


4,414 
366,577 
138,700 
129.322 
181, 621 
454, 731 
67,978 
537, 411 
169,600 


2,854,540 


88,200 

1,036 

147, 030 

27,210 


14.494 


3.949 

280,805 

1, 016, 624 

512.948 

14,295 

12,545 


764, 970 

12.491 

7,943 


2, 637,  546 


66,463 
'45,374 


28,210 
445,575 


156,975 
306,  235 
167, 321 

32,  550 
1, 184. 579 

43.600 
160,664 


11, 855, 188 


3, 164, 835 


69,724 

1.078 

249, 774 


19,048 


4,040 

233,309 

1, 202, 187 

490,181 

24,425 

13, 019 


846,012 

15,028 

7,010 


2,764,478 


121,557 

"so,*  644' 


3,000 
477,474 


180, 777 

381.  347 

98,202 

35, 496 

1, 198, 100 

36,220 

202, 261 


11. 697. 963 


1690. 


Tons. 
2,303,826 


654,017 
62,460 
926,214 
372,504 
288,131 


1,002,600 


372, 701 
6,948 
98,734 
61,653 
56,574 
83,401 

238,290 
89,696 
21,836 
18.672 
14,096 


2,375,970 


4,650 
404,417 
164,650 
173.492 
230.662 
482,725 
81,141 
704,509 
129,724 


3,716.464 


66,746 

1.468 

439,451 


796 

11,714 

152 

7,500 

179, 650 

1,360,919 

546,228 

58.617 

16,601 

135 

154 

879,888 

20,022 

18,023 


1801. 


J^ms. 
2,701,662 


861,507 

84,808 

1,174,961 

855,800 

224,576 


1,215,883 


612,292 
6,740 

116,173 
44,974 
63,819 
78,596 

222,237 
38,654 
15,369 
20,157 
12.872 


2.336,600 


6,680 
391,721 
165,048 
184,629 
171, 784 
498,601 
85,692 
728,156 
115, 189 


8,532.233 


76,067 

2,773 

513, 316 


(a)487 
16,442 
(b) 

4,253 

126, 569 

1, 149, 380 

600,294 

94,975 

6,684 

(fc) 
(6) 

912,643 
14.256 
14,197 


170,416 

700 

62,383 

40 

450 

12, 110 

680, 521 

2, 100 

218,499 

497,768 

134,699 

45.845 

1,332,978 

25, 160 

166,335 


146,903 

200 

81,119 

24 

280 

424 

477,330 

1,104 

251,283 

457,431 

162, 717 

38,729 

1.389,429 

56.500 

160,483 


18S 


1 
3.< 


1.: 


1,^ 


2. 


<i 


1.^ 


i.< 


3,240,004      3,173,956       8,1 


12,638.364 


12,960,224 


16,  < 


•Indndes  Jasper,  Pike,  and  Biohland  oountles. 


b  Included  in  Sfflnxham  oonfcty. 
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ITumber  ofemployis. — The  average  number  of  men  employed  through- 
out the  year  was  27^266,  and  the  greatest  number  employed  at  any  one 
time  was  32,951.  Although  these  totals  are  neither  of  them  the  result 
of  an  exact  enumeration  at  any  one  time,  they  are,  for  the  most  part, 
made  up  firom  the  pay-rolls  and  truly  represent  the  general  facts.  It 
should  not  be  understood  that  all  of  these  have  been  continuously  em- 
ployed, nor  that  the  larger  number  represents  all  the  individuals  who 
have  really  been  at  work  in  the  industry. 

The  increase  in  the  number  of  employes  reported  this  year  is  dis- 
tributed among  the  districts  in  the  ratio  of  about  1,000  to  each,  except 
in  the  fourth,  in  which  the  gain  is  only  200.  Some  of  this  apparent 
gain  is  doubtless  due  to  the  fact  that  heretofore  the  number  reported 
has  been  the  average  for  the  winter,  or  busiest  months,  which  would 
oidinarily  be  somewhat  less  than  the  maximum.  The  number  of  em- 
ployes reiK>rted  annually  since  1880  is  shown  in  the  following  table: 

EmployA  im  TlUnoia  coal  mines  for  elef>en  years. 


Yean. 


1880 
1882 
1883 
1884 
1885 
1888 
1887 
1888 
1889 
1800 
1891 


Htnen. 


20,839 
20,610 
20,772 
20,973 
21,158 
23.649 
23,583 
20,106 
26,059 


Others. 


3,100 
4,965 
5,174 
4,873 
5,646 
5,762 
6,493 
8,468 
6,892 


Total. 


16, 801 
20,290 
23,939 
25,575 
25  946 
25,846 
26,804 
29,410 
30,076 
28,574 
32,951 


Days  of  active  operations, — ^The  average  running  time  of  the  mines 
which  have  been  in  operation  continuously,  or  as  steadily  as  the  mar- 
ket or  other  conditions  permitted  throughout  the  year,  is  found  to 
have  been  215.6  days.  Of  course  some  mines  were  running  more,  and 
some  fewer  than  the  average  number  of  days.  This  average  is 
obtained  merely  as  a  measure  of  the  activity  of  the  industry  as  a 
whole.  In  1890,  the  average  running  time  was  203.5  days,  and  the 
di£Eerence  represents  the  loss  of  time  by  strikes. 

Number  of  operating  days  in  lUinoie  coal  mines  for  1888,  1889, 1890 ^  and  1891, 


Districts. 

1888. 

1889. 

1890. 

1891. 

First 

216 
219 
219 
230 
219 

188 

198 

203 

240.3 

235 

178 
182 
193 
243 
232 

207.6 
214.9 
103.2 
238.8 
225 

RnCOnd  ......  .......Tr«..«T..^.«.............T.....«...-.Tr-r-- 

Third 

TOarth     .....T.-r--r -T -r-r ^  ^  r  w.  T  m  ■,  ■.  -  ■,■ ---r- 

Flfth 

The  state 

220.6 

211.5 

203.5 

215.6 

6442  MIN ^15 
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Valtie  of  coal  at  the  mines. — ^The  average  spot  valneof  all  the  coal  mined 
in  the  State  during  1891,  as  computed  on  the  basis  of  the  number  of  tons 
at  each  reported  valuation  was  91.0084  per  ton.  This  is  the  mean  be- 
tween the  maximum  $1,426  per  ton  in  the  second  district  and  the  min- 
imum 75.7  cents  per  ton  in  the  fifth.  For  each  of  the  past  ten  years, 
with  one  slight  exception,  the  average  value  of  coal  has  declined  some- 
what jQrom  that  of  the  preceding  year.  From  1882  to  1886  the  decline 
was  41  cents  a  ton,  and  from  1886  to  1891 10  cents  a  ton.  During  1891 
the  decline  was  1.1  cents  a  ton.  This  rule  has  been  almost  equally  uni- 
form for  each  district.  The  one  exceptional  year  was  1888,  when  values 
showed  an  advance  in  all  the  districts  and  resulted  in  an  increase  in  the 
State  average  of  3.7  cents.  Sine  then  the  decline  has  been  slight  but 
continuous.  These  values  are  those  given  by  the  mine  owners  as  aver- 
ages for  the  year  of  the  sales  made  of  lump  coal.  The  value  of  the 
screenings  is  not  included  in  these  estimates.  Following  is  a  state- 
ment of  the  averages  computed  for  each  of  ten  years  for  districts  and 
the  State: 

Average  value  of  IlUnoie  coal  per  ton  at  the  minee  during  eight  yean. 


DiBtricts. 

1882. 

1883. 

1884. 

1885. 

1886. 

$1.32 

1.67 

1.16 

.97 

.86 

1887. 

1888. 

1889. 

1890. 

1891. 

First 

$1.75 

AlftO 

«1    10 

*i  11 

$1.32 

1.50 

1.10 

.89 

.82 

$1.87 

1.47 

1.14 

.95 

.86 

$1.36 

1.43 

1.10 

.97 

.88 

$1.30 

1.48 

1.06 

.87 

.81 

$1,296 

L426 

1.032 

.853 

.757 

Sccoiid 

1.87    "l-97  i"? .70  r?.?! 

Third 

Fourth 

1.43 
1.H3 
1.31 

1.45 
1.32 
1.26 

1. 31      1. 25 
1.09  1     .USo 
.90       .894 

Fifth 

The  State 

1.51      l-4«  i  1   9fi   1   1.17 

1.10 

1.09 

1.12 

1.08 

1.02 

1.0084 

INDIANA. 

Total  productinl891,  2,973,474  short  tons;  spot  value,  $3,070,918. 
Compared  with  the  output  of  1890  the  product  of  the  Indiana  coal  mines 
in  1891  shows  a  decrease  of  332,463  short  tons  and  a  loss  in  value  of 
$188,315.  The  decreased  output  is  largely  due  to  the  three  months' 
strike  in  the  Brazil  region,  but  whether  this  would  account  for  so  great 
a  falling  off  is  to  be  doubted.  Every  effort  possible  with  the  means  at 
hand  has  been  made  to  secure  reports  firom  all  mines  of  commercial  im- 
portance in  the  State,  but  at  the  time  of  going  to  press  quite  a  number 
of  the  larger  producers  have  failed  to  respond  to  frequent  inquiries  and 
the  output  of  such  collieries  has  been  estimated  upon  the  best  informa- 
tion obtainable.  That  such  estimates  may,  in  the  aggregate,  have 
been  lower  than  the  actual  output  is  very  possible,  and  may  account 
for  a  showing  necessarily  unsatisfactory  to  the  producers  of  the  State. 
While  this  is  to  be  regretted^  it  is  not  a  cause  for  apology  on  the  part 
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of  the  Survey.    In  accordance  with  the  foregoing,  the  product  of  the 
State  in  1891,  by  counties,  is  shown  to  have  been  as  follows: 

Coal  product  of  Indiana  in  1891,  by  oountiot. 


Coimtiea. 

Loaded 
at  mines 
for  ship- 
ment. 

Sold  to 
local 
trade 
and  used 
bv  em- 
ployes. 

Used  at 

mines 

for 

steam 

and 

heat. 

Made 
into 
coke. 

Total 

amount 

produced. 

Total 
value. 

Aver- 

price 
per  ton. 

Num- 
ber of 
days 
active. 

Aver- 

number 

em- 
ployed. 

Claj  .......... 

Short 
tens. 
944,365 

150.008 
7,200 

23,250 
142,966 

12,000 
303,382 

29,125 
111,763 

13,240 
163,974 

83,982 
228,488 
392,428 

83,610 

Short 

ton*. 

8,782 

3,250 

300 

50 

18,000 

800 

Short 

tons. 

27,774 

2,100 

200 

400 

4,000 

300 

4,000 

475 

1,417 

300 

8,760 

10,640 

Short 
tons. 

Short 

tons. 
980,921 
155, 358 
7,700 

23,700 
164,965 

12,600 
807,382 

35,400 
122,066 

15,340 
181.434 

205,  rai 

228,488 

400,255 

90,134 

86,000 

$1,124,459 
174,701 

10,010 

23,400 
150,000 

15,750 
347,707 

88,975 
U0.159 

13,525 
184,115 
224,032 
224,159 
820,056 

73,870 

36,000 

$1.15 

1.12 

L30 

.99 

.91 

L25 

1.13 

LIO 

.90 

.88 

LOl 

L09 

.98 

.80 

.77 

LOO 

181 

217 

250 

252 

154 

275 

255 

190 

196^ 

204 

130^ 

228| 

147 

244 

190 

2,846 
859 

13 

40 
800 

80 
610 

96 
230 

46 
544 
338 
880 
487 
161 

Daviess ....... 

Dubois 

Fountain. ..... 

6reen« 

Owen  ......... 

Parke 

......... 

Perrv ......... 

5,800 

198 

1,800 

8.700 

111,109 

"'8,' 688' 

Pike 

Spencer 

Sullivan 

Vanderbnrg... 
Yetmillion.... 
Vl£0 

7,125 
10,440 
86,000 

702 
2,084 

Warrick 

Totid 

2,689,780 

211.854 

63,152 

8,688 

2,973,474 

3,070,918 

L03 

190 

6^879 

The  highest  average  price  obtained  was  in  Dubois  county  and  the 
lowest  in  Warrick  county.  The  general  average  for  the  State  was  $1.03 
per  ton,  an  advance  over  that  of  1890  of  4  cents  per  ton. 

The  following  table  shows  the  annual  coal  output  of  Indiana  for  the 
past  nineteen  years: 

Product  of  ooiH  in  Indiana  from  187 S  to  1891, 


Yean. 

Short  tons. 

Years. 

Short  tons. 

Years. 

Short  tons. 

1873 

1,000,000 

812,000 

800,000 

950.000 

1,000,000 

1,000.000 

1,196,490 

1880 

1,500,000 
1, 771. 536 
1, 976, 470 
2,560,000 
2,260,000 
2, 375. 000 
3,000,000 

1887 

8,217,711 
3,140,979 
2,845,057 
8,305,737 
2,973,474 

1874 

1881 

1888 

1876 

1882 

1889 

1876 

1883 

1890 

1877 

1884 

1891 

1878 

1885 

1879 

1886 

OZoy  county. — ^In  rank  of  producing  importance,  as  well  as  alpha- 
beticaUy,  Glay  county  comes  first  in  the  State,  having  about  one-third 
the  total  product  Its  output  in  1891  was  980,921  short  tons,  180,809 
tons  less  than  in  1890,  when  the  product  was  161,730  tons  in  excess  of 
a  milUon.  The  value  fell  off  $53,207,  or  from  $1,177,666  to  $1,124,459. 
The  mines  of  Glay  county  gave  employment  in  1891  to  2,346  men  for 
an  average  of  180  days.    In  1890  2,179  men  averaged  218  days. 

The  coal  of  Glay  county  is  sent  to  market  over  the  Terre  Haute  and 
Indianapolis;  Gleveland,  Gincinnati,  Ghicago  and  Saint  Louis;  Ghicago 
and  Eastern  Illinois;  LouisviUe,  Kew  Albany  and  OhicagO|  and  the 
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Ohicago  and  Indiana  Goal  railroads.    The  annual  ontpat  of  Olay  county 
for  three  years  has  been  as  follows : 

Coal  product  of  Clay  county,  Indiana,  for  three  yean. 


Yean. 


1889 
1890 


Sliort  tons. 


095,640 
1, 161, 730 


1891 


Short  tons. 


980,021 


Daviess  county. — ^The  product  in  1891  was  155,358  short  tons,  worth 
$174,701,  against  189,696  tons,  valued  at  $197,696,  in  1890,  a  decrease 
of  34,338  tons  in  quantity  and  $22,995  in  value.  The  mines  gave  em- 
ployment to  359  men  for  217  days.  Transx>ortation  is  obtained  over  the 
Ohio  and  Mississippi  and  the  EvansviUe  and  Indianapolis  raUroads. 

Coal  product  of  Daviese  county,  Indiana,  for  three  yeare. 


Yean. 


1889 
1890 


Short  tons. 


191, 68^ 
189,696 


Years. 


1891 


Short  tons. 


165,356 


Btibois  county. — One  of  the  two  mines  of  Dubois  county  was  aban- 
doned in  1890,  and  no  returns  have  been  received  from  the  other.  The 
product  has  been  estimated  on  the  output  of  previous  years  at  7,700 
short  tons.  As  this  represents  the  total  production  of  the  county  there 
is  a  decrease  from  1890  of  6,224  short  tons.  The  Louisville,  Evansville 
and  Saint  Louis  railroad  transports  the  product. 

Coal  product  of  Dubois  county,  Indiana,  for  three  yeare. 


Years. 


1880 
1890 


Short  tona. 


15,848 
13,994 


Years. 


1891 


Short  tons. 


7.700 


Fountain  county. — Fountain  county  in  1891  produced  23,700  short  tons 
of  coal,  worth  $23,400,  against24,000  short  tons,  valued  at  $24,000,  in  1890, 
a  loss  of  300  tons  in  output  and  $600  in  value.  The  coal  is  shipped  over 
the  Toledo,  Saint  Louis  and  Kansas  City  railroad. 

Coal  product  of  Fountain  county,  Indiana^  for  three  yeare. 


Years. 


1880 
1890 


Short  tons. 


41,141 
24,000 


Years. 


1891 


Short  tons. 


23,700 


Oreene  county. — ^The  product  in  1891  shows  a  decrease  of  32,373  short 
tonS|  or  a  little  more  than  16  per  cent.|  compared  with  1890.    The  vala5 
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of  the  product  decreased  136^294,  or  something  over  19  per  cent  An 
aggregate  of  300  men  made  an  average  of  154  days^  but  little  more  than 
half  time.  The  coal  is  sent  to  market  over  the  Indianapolis  and  Yin- 
cennes  railroad. 

Coal  product  of  Greene  county,  Indiana,  for  three  yean. 


18» 

1890 


Short  tODB. 


185,849 
197,838 


Years. 


1891 


Short  tona. 


164,905 


Owen  county. — ^Until  1891  the  product  of  Owen  county  was  limited 
to  a  small  amount  used  principally  for  local  consumption,  and  as  such 
did  not  appear  in  the  returns  for  1890.  An  output  of  12,600  short  tons 
is,  however,  reported  in  1891, 12,000  tons  of  which  were  shipped  over 
the  Evansville  and  Indianapolis  railroad  to  distant  markets.  The 
total  value  is  given  at  $15,750.  In  1889,  according  to  the  Eleventh 
Census,  the  product  of  Owen  county  was  3,958  short  tons,  worth 
$4,292. 

Parke  cotrnty. — ^Parke  county  ranks  third  in  the  state  in  the  amount 
of  coal  produced,  being  led  in  this  respect  by  Clay  and  Yigo  counties. 
The  product  of  Parke  county  in  1891  was  307,382  short  tons,  valued  at 
$347,707,  a  decrease  of  38,078  short  tons  and  $30,326,  as  compared  with 
1890,  when  the  output  was  345,460  short  tons,  worth  $378,033.  The 
mines  employed  in  1891  510  men  for  an  average  of  255  days.  The  coal 
is  forwarded  over  the  Ohicago  and  Indiana  Goal  railroad. 

Coal  product  of  Parhe  county,  Indiana,  for  three  yeare. 


1889 
1890 


Short  tons. 


857,484 
845,460 


1891 


Short  tons. 


807,882 


Perry  county. — ^The  amount  of  coal  produced  in  Perry  county  in  1891 
was  35,400  short  tons,  worth  at  the  mines  $38,975,  against  40,201  short 
tons,  valued  at  $42,201  in  1890,  a  decrease  of  4,801  tons  in  quantity  and 
$3,226  in  value,  showing  the  average  price  per  ton  to  have  slightly  in- 
creased in  spite  of  the  lessened  product.  The  greater  portion  of  the 
product  is  shipped  by  the  Ohio  river,  though  a  small  amount  is  sent 
out  over  the  Louisville,  Evansville  and  Saint  Louis  railroad. 

Coal  product  of  Perry  county,  Indiana,  for  three  yeare. 


Short  tons. 


1890 


40,060 
40,201 


1891 


Short  tons. 


85,400 


/ 
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PiJce  county. — ^Pike  county  is  one  of  the  five  counties  of  the  State 
from  which  an  increased  product  is  reported  in  1891  compared  with 
the  preceding  year.  The  output  in  1890  was  115,836  short  tons,  worth 
$113,000,  and  in  1891 122,066  short  tons,  worth  $110,159,  a  gain  of  6,230 
tons  and  a  decrease  in  value  of  $2,841.  The  coal  produced  in  this 
county  is  forwarded  over  the  Evansville  and  Terre  Haute,  and  the 
Louisville,  Evansville  and  Saint  Louis  railroads. 

Coal  produet  of  Pike  county,  Indiana,  for  three  yean. 


Yean. 


1889 
1890 


Short  tons. 


1M,524 
U5,836 


Years. 


1891 


Short  tone. 


122,066 


Spencer  county. — ^With  a  total  product  15,340  short  tons  in  1891, 
Spencer  county  exceeded  its  output  in  1890  by  3,684  short  tons,  the 
gain  in  value  being  $2,409,  showing  a  slight  decrease  in  the  aver- 
age price  per  ton  received  by  the  operators.  The  increased  business, 
however,  did  not  put  the  product  up  to  that  of  1889,  when  the  county 
was  credited  with  18,456  tons,  worth  $21,207.  The  tonnage  for  1889, 
1890,  and  1891  was  as  follows : 

Coal  product  of  Spencer  county,  Indiana,  for  three  yean. 


Years. 


1889 
1890 


Short  tone. 


18,456 
11,060 


1891 


Short  tons. 


16,840 


The  product  of  Spencer  county  reaches  the  market  over  the  Louis- 
ville and  Evansville  railroad. 

8ulliva/n  county. — ^A  fire  occurring  in  the  mines  of  the  largest  oper- 
ator in  the  county  early  in  1891,  stopped  their  productiveness  for  about 
eleven  months,  and  a  probable  loss  to  the  county  of  from  90,000  to 
100,000  tons  was  entailed  from  this  cause  alone.  The  actual  decrease 
in  the  county's  product,  according  to  reports  made  to  the  Survey,  was 
104,889  short  tons,  and  in  value,  $84,410.  But  for  the  loss  of  time 
occasioned  by  the  fire,  the  product  would,  in  all  probability,  have  been 
equal  to,  if  not  larger  than  that  of  the  preceding  year. 

The  Terre  Haute  and  Indianapolis  and  the  Indiana  and  Illinois 
Southern  railroads  afford  transportation  facilities  for  the  coal  of  Sullivan 
county.  The  mines  gave  employment  to  544  men  for  an  average  of 
130}  days,  against  588  men  for  181  days  in  1890. 

Coal  product  of  Sullivan  county,  Indiana,  for  three  yean. 


Yean. 


1889 
1890 


Short  tons. 


817,262 
286,823 


1891 


Short  toiuk 


181,484 
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Vanderburg  county. — The  coal  product  of  Vanderbarg  county  in  1890 
was  192,284  short  tons,  valued  at  $197,224,  and  in  1891  205,731  short 
tons,  valued  at  $224,032,  a  gain  of  13,447  short  tons,  and  $26,808. 
In  the  mines  of  this  county  338  men  were  employed  for  228  J  days,  com- 
pared to  307  men  for  244  days  in  1890.  The  railroads  furnishing  trans- 
portation are  the  Evansville  and  Terre Haute;  Louisville  and  ^N'ashville, 
and  the  Peoria,  Decatur  and  Evansville.  A  portion  of  the  product  is 
also  shipped  by  the  Ohio  river. 

Coal  product  of  Vanderburg,  county,  Indiana,  for  three  yeare. 


Years. 

Short  tons. 

Years. 

Short  tons. 

18g9 

183,942 
102,284 

1891 

806.731 

1890 

Vermillion  county. — Vermillion  county  jumps  from  eighth  place  in 
rank  of  producing  importance  in  1890  to  fourth  place  in  1891,  the  out- 
put increasing  from  173,000  tons  in  1890  to  228,488  in  1891,  a  gain  of 
55,488  short  tons.  The  value  of  the  product  increased  from  $203,000  to 
$224,159,  a  gain  in  actual  value  of  $21,159,  but  a  decrease  in  the  aver- 
age price  per  ton  from  $1.17  to  98  cents.  The  mines  were  active  an 
average  of  147  days,  and  gave  employment  to  380  men.  During  the 
preceding  year  an  average  of  161  days'  employment  to  280  men  was 
reported.  The  Ohicago  and  Eastern  Illinois  railroad  transports  the 
entire  product. 

Coal  product  of  Vermillion  county,  Indiana,  for  three  years. 


Years. 

Short  tons. 

Years. 

Short  tons. 

1889 

187,661 
173,000 

1891 

228,488 

1890 

Vigo  county, — This  county  ranks  second  in  the  State  as  a  coal  pro- 
ducer, having  a  product  in  1891  of  400,255  short  tons,  valued  at 
$320,056.  This  shows  a  decrease  compared  with  1890,  when  the  prod- 
uct was  429,160  tons,  worth  $341,998,  of  28,905  short  tons  and  of  $21,942 
in  value.  Most  of  the  coal  of  this  county  is  shipped  via  the  Chicago 
and  Eastern  Illinois,  though  the  Ohicago  and  Indiana  Coal,  the  Evans- 
ville and  Terre  Haute,  and  the  Terre  Haute  and  Indianapolis  railroads 
handle  a  portion  of  the  traffic.  Employment  was  given  in  1891  to  487 
men  for  244  days,  against  454  men  for  262  days  in  1890. 

Coal  product  of  Vigo  county,  Indiana,  for  three  years. 


1889 
1880 


Short  tons. 


871,008 
429,100 


Years. 


1891 


Short  tons. 


400,255 
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Warrick  county. — The  coal  output  of  Warrick  county  shows  an 
annual  increase  for  the  past  three  years.  The  product  in  1890  was 
89,059  short  tons,  worth  966,424,  an  increase  of  22,421  tons  and  $16,124 
over  1889.  In  1891  the  product  was  96,134  short  tons,  worth  $73,870, 
being  7,075  short  tons  and  $7,446  in  excess  of  1890. 

A  small  portion  of  the  product  goes  to  market  over  the  Evansville, 
Suburban  and  Newburg  railroad  and  by  the  Ohio  river,  the  remainder 
going  over  the  Louisville,  Evansville  and  Saint  Louis  railroad. 

Coal  product  of  Warrick  county ,  Indiana^for  three  yeart. 


Yean. 

Shozt  tona. 

1889 

66,638 
89,059 
96,134 

1890 

1891 

INDIAK  TEBBITOBT. 

Total  product  in  1891, 1,091,032  short  tons;  spot  value,  $1,897,037. 

The  output  of  the  Indian  Territory  in  1891  exceeded  that  of  any  pre- 
vious year,  and  reached  for  the  first  time  a  total  of  a  million  tons.  The 
product  of  1891  exceeded  that  of  1890  by  221,803  tons,  or  a  little  more 
than  25  per  cent.  The  value  of  the  product  increased  $317,849,  or 
about  20  per  cent.  The  distribution  of  the  output  in  1891  was  as  fol- 
lows: 

Coal  product  of  the  Indian  Territory  in  1891. 


Dlstribation. 


Loaded  at  minea  for  ahipment 

Sold  to  local  trade  and  aaed  by  employes 

Used  at  minea  for  steam  and  neat 

Made  into  coke 

Total 

Total  ralne 

Total  number  of  ein]iioyds 

Areraj^  number  of  days  worked 


Short  tona. 


1,026,082 

9,405 

22.163 

32,532 


1.091,032 

$1,897,037 

2,801 


All  of  the  coal  mines  of  the  Indian  Territory  are  in  the  Ohoctaw 
Nation,  and  are  controlled  by  five  companies,  operating  under  franchises 
from  the  Indian  government.  The  Atoka  Goal  and  Mining  Company's 
mines  at  Lehigh  ship  over  the  Missouri,  Kansas  and  Texas  railroad, 
which  also  transports  the  product  of  the  Osage  Goal  and  Mining  Com- 
pany from  McAlester  and  Krebs,  and  a  portion  of  the  output  of  the 
Southwest  Goal  and  Improvement  Company  at  Coalgate,  the  remainder 
of  the  latter  going  over  the  Denison  and  Washita  Valley  railroad. 
The  mines  of  the  Kansas  and  Texas  Coal  Company  at  Braid  wood  and 
Bryan  ship  over  the  Saint  Louis  and  San  Francisco  railroad.    The  coal 
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mines  of  the  Choctaw  Coal  and  Railway  Company  are  at  Alderson  and 
Hartshome,  the  company  transporting  its  output. 

No  record  of  the  production  of  the  Indian  Territory  coal  fields  was 
made  prior  to  1885.    Since  that  date  the  product  has  been  as  follows: 


Product  of  coal  in  the  Indian  Territory  from  1886  to  1891,  incluHve. 


1885 
1886 
1887 
1888 


Short  tons. 


500,000 
534,580 
085,011 
701,986 


Yean. 


1880 
1890 
1891 


Short  tona. 


752,832 

869,229 

1,091,032 


IOWA. 

Total  product  in  1891,  3,825,495  short  tons;  total  value,  $4,867,999. 

Before  entering  into  any  discussion  of  the  returns  for  Iowa,  as  re- 
ceived by  the  Survey,  it  will  be  found  of  interest  to  make  a  comparison 
of  the  total  product  as  obtained  by  the  Survey  and  that  compiled  by 
the  mine  inspectors  of  the  three  State  inspection  districts.  These  re- 
ports are  of  biennial  publication,  the  latest  one  covering  the  fiscal  years 
ending  June  30, 1890  and  1891 .  According  to  the  inspectors^  reports  the 
product  of  the  State  for  the  two  fiscal  years  aggregated  7,702,483  short 
tons,  and  for  the  two  calendar  years,  according  to  the  returns  to  the  Sur- 
vey, 7,847,234  short  tons,  a  difi'erence  of  only  144,751  tons,  or  a  little  less 
than  2  x>er  cent.  A  greater  difference  is  noted  in  the  valuations  reported, 
that  according  to  the  inspectors  being  $10,809,007,  and  according  to  the 
Survey  $9,918,508.  It  will  be  interesting  to  note  also  that  both  rex>ort8 
show  a  decreased  product  in  1891,  the  State  rex)orts  showing  a  product  of 
3,980,492  tons  in  1890  and  of  3,721,991  in  1891,  a  decrease  of  258,501 
tons.  According  to  the  Survey  the  output  fell  from  4,021,739  tons  to 
3,825,495  tons,  a  loss  of  196,244  tons.  The  decreased  production  in 
1891  was  due  in  part  to  strikes,  but  chiefly  to  the  imx>ortation  of  coal 
from  other  States,  particularly  Illinois,  which,  owing  to  favorable  river 
freight  rates,  could  find  a  market  in  Iowa  cheaper  than  her  own  coal 
could  be  brought  by  raiL 
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From  the  retums  made  to  the  Snrvey  the  distribution  of  the  product 
in  1891  is  found  to  have  been  as  follows : 


Coal  product  of  Iowa  in  1891,  by  eountie$. 


Counties. 

Loaded  at 
mines  for 
shipment. 

Sold  to 

local 

trade 

and  used 

by  em- 

ploy6s. 

Used  at 
mines 

for 
steam 

and  heat. 

Made 
into 
coke. 

Total 

amount 

prodnced. 

Total 
value. 

Avor- 

pnce 
per  ton. 

Num- 
ber of 
days 
actiTe. 

Arer- 

nox^eri 

em- 
ployed. 

Appanoose 

lioiiue .......... 

Short 
tons. 

888,  A46 

121,875 
41,349 
52,345 

250,761 
600 

21».S7a 

Short 

torn. 

13,964 

26,467 

4,161 

870 

4,841 

200 

19,606 

18,601 

8,664 

6,776 

97,317 

1,800 

7.916 

3,660 

2,000 

18,633 

3.360 

140,000 

Short 
torn. 
6,916 
3,317 
3,200 

Short 
tons. 

Short 
tons. 

409,725 

161,659 
48,710 
53,215 

267,202 
800 

816,303 
1,231,405 

165,867 

893,227 

809,467 
10,600 
86,166 

166,827 

2,000 

45,400 

78,022 

140,000 

$569,296 

282,651 

77,847 

74,725 

885,268 

1,200 

417,396 

1,806,679 

192,288 

474,744 

464,315 

22,620 

46.728 

206,129 

3,500 

68,9G7 

133. 747 

140,000 

$1.39 
1.86 
1.60 
1.40 
L44 
1.50 
L82 
L06 
L16 
1.21 
L60 
2.16 
1.29 
1.24 
1.76 
1.62 
1.71 

907 
196 
210 
185 
256 
100 
204 
263 
222 
203 
239 
241 
207 
214 
166 
206 
182 

1«419 
484 

Dallas 

110 

Gret*ne ......... 

120 

416 

6 

795 

1.815 

894 

806 

77» 

35 

85 

421 

€ 

130 

273 

Jasper  ......... 

11,600 

Jeli'erson 

Keokuk 

11,226 

34,806 

1,869 

6,167 

6,134 

Mahnska 1-  17R.  000 

Marfonr...rT . . . 

166,277 
381,294 
206,016 
9,200 
27,792 
168, 715 

167 

Monroe 

rolk 

Tavlor 

Van  Biiren 

WaiwUo 

"Warren 

458 

8,462 

Wavue. ........ 

81,427 
74,288 

440 
894 

WeUtw 

Small  mines , . . . 

Total 

3,263,847 

373,026 

88,966 

167 

3,826,496 

4,867.999 

L37 

224 

8.124 

The  average  price  per  ton  obtained  for  all  the  coal  produced  in  the 
State  was  $1.27,  an  advance  of  6  cents  per  ton  over  1890.  The  lowest 
average  price  obtained  in  any  county  was  $1.06,  in  Mahaska  county, 
and  Taylor  county  reported  the  highest,  $2.15 

The  State  is  divided  into  three  inspection  districts,  known  respec- 
tively as  the  Southern  or  first  district,  the  Northeastern  or  second  dis- 
trict, and  the  Northwestern  or  third  district.  In  previous  volumes  of 
<<  Mineral  Eesources"  the  annual  production  of  the  State  since  1883  has 
been  given  by  districts,  and  for  the  sake  of  comparison  the  tables  are 
carried  up  to  1891.. 

Total  production  of  coal  in  Iowa,  by  districts,  from  188S  to  1891,  iMclusive. 


Districts. 


First 

Second 

Third 

Small  mines. 


Total. 


1883. 


Long  tons. 
1, 099,  503 
1.477,024 
1,403,419 


1884. 


Long  tons. 
1, 040, 895 
1,413,811 
1, 447, 686 


3.979,946 


3, 902, 291 


1886. 


Long  tons. 
1. 156, 224 
1,231,963 
1.194,469 


1886. 


Long  tons. 

1, 264, 433 

1,688,200 

900,741 


3,582.666 


8.868,874 


1887. 


Long  tons, 

1.^841 

1.776,078 

791.671 


8,904,490 


DUtricts. 


First 

Second. 

Third 

Small  mines 

Total. 


1888. 


Long  tons. 
1,528,967 
1,974,362 
918,603 


4,421,822 


1889. 


Short  tons. 

1,497,685 

1,720,727 

876,946 


4,096,868 


1890L 


Short  tons. 

1,536,978 

1,626,198 

718,568 

140,000 

4,021.739 


1881. 


Short  tons. 

1, 229, 512 

1,814,910 

641,078 

140,000 

8,826,496 
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Pro§iui  ofeoml  in  ike  first  inspection  district  of  Iowa  from  I88S  to  1891,  inolnsivo. 


Ooontias. 


AppuiooM.. 

Adiims 

Cam 

DaTiA 

jAflfonou .... 

Looaa 

Marion 

Monroe 

Montfomwry 

Pago 

Taylor 

Yan  Boran.. 

Wapallo 

Wanren 

Wayne 


Total. 


Counties. 


Api»n4 
▲aams 


DaTis.... 
Jeifgnon 


Marion 

Monroe 

Montgomery . 

Page 

Taylor 

YanBoren  .. 
Wapello 


Wayne .... 
Total 


1883. 


Long  torn. 

lis,  896 

3,891 


527 

88,887 

487,821 

90,986 

93,435 


748 

94 

1,678 

237,821 

12,828 

1,892 


1, 099, 60S 


1884. 


Long  torn. 

168,986 

3,981 


1,207 

8,172 

410,729 

97,065 

98,427 


1,009 

127 

1.778 

240,720 

4,947 


1,040.896 


1886. 


Long  Urns. 

245,896 

3,896 


33,655 

1,116 

439,056 

100,011 

101.617 


1.819 

617 

1,198 

187,911 

12,825 

25,812 


1.156.224 


1886. 


Long  torn. 

150,000 

9,581 


1.000 

1,083 

530,759 

141. 694 

117,700 


1.650 

8,685 

8.038 

237,111 

23,832 

34,000 


1.264.433 


1887. 


Long  ions, 

160.361 

19,861 


1,800 

10.397 

472,998 

212,606 

183.606 


1.780 
12,180 
26,331 
272,073 
24,796 
28,084 


1.426.841 


1888. 


Long  tons. 

210,263 

18,817 


1.800 

9,887 

864.960 

230,652 

233.896 


3,430 

8.002 

26,960 

380,306 

17,103 

24.293 


1,528.967 


1889L 


Short  tons, 

285,194 

13,457 

280 

8,825 

8,123 

839,229 

145, 180 

258,401 

1,040 

2,768 

0.736 

89.258 

869.199 

14.515 

17,480 


1.497,685 


1890. 


} 


ShoHtons. 
284,560 
(«) 
(a) 
(a) 

851.600 

153,506 
324.031 

(a) 

(a) 

(•) 

47,464 

841.932 

8.470 

26,415 


(6)1,636.978 


188L 


Short  tons. 
409,725 
(a) 
(») 
ifl) 

800 

165.867 
803,227 
(a) 

(a) 

10.600 

86,166 

166,827 

2,000 

46.400 


(6)1.229,612 


•Indoded  in  prodact  of  small  minee. 


6  XzolnsiTe  of  product  of  small  mlnea. 


Frodnet  of  oooX  in  ike  second  inspection  district  of  Iowa  from  1888  to  189U 


Conntiee. 


Mahaska.. 

Keokuk... 
Jsaper .... 

Scott 

MankaU.. 
Hardin  — 
Mnacatlne 


Total. 


1883. 


LongUmo. 

fl&7,387 

600.040 

46,883 

8,714 


1,477.024 


1884. 


Long  torn. 

932,714 

480,940 

46,336 

3,821 


1,418,811 


1886. 


Long  Urns. 

762,785 

872, 816 

90,425 

5.937 


1.231,963 


1886. 


Long  torn. 

851,362 

645,304 

286,034 

8,000 

400 

2,000 

100 


1,688,200 


1887. 


Longtons^ 

1,025,648 

500,007 

142,080 

8,634 

200 

450 

100 


1,776.978 


Ooimtiea. 


1888. 


1888. 


1890. 


1891. 


Keokuk  .. 
Jasper.... 

Bcott , 

MarskaU. 
Hardin  .... 
Muscatine 


Total 


Idtngtont. 

885.981 

641.966 

376.179 

9.060 


Short  tons. 

1,056,477 

455,162 

199,152 

0,446 


Short  tons. 
1,103,831 
849,318 

173.  oa 

(•) 


i^orttons. 
1.231,406 
816,308 
267,202 
<•) 


1.000 


490 


(a) 


(•) 


1,063,206 


1,720,727 


(6)1.626,193 


(6)1, 814. 910 


•Indnded  in  pioduot  of  small  mines.  6BxclnsiTe  of  product  of  small  minei. 
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Proimti  of  eoal  in  ike  third  in9p0cUon  di$triet  of  Iowa  firmn  188S  to  189L 


ConntiM. 


Boone.... 
DallM.... 
Greene... 
Guthrie . . 
Hamilton. 

Polk 

Webster  . 
Story 


Total. 


1883. 


Long  tout, 

466,981 

38,208 

88,851 


1,908 
558,821 
248,560 


1,408,419 


J884. 


LongUmM, 

478,078 

87,185 

06,827 

5.187 

1,878 

610,921 

214,014 


1,447,586 


1885. 


Long  torn, 

458,191 

82,966 

89,587 

4,506 

918 

462,895 

145,296 


1.104,460 


1886. 


Long  tons, 

204,070 

21,066 

U7,588 

17,104 

8,812 

887,064 

107,777 


000,741 


1887. 


Longton§, 

167,068 

40,420 

105,804 

18,806 

6,660 

806,004 

146,221 

2,000 


791,671 


Counties. 


Boone 

Dallaa  .... 
Greene.... 
Gathrie... 
Hamilton. 

Polk 

Webster.. 
Story 

Total 


1888. 


Longton$, 

140,142 

48.622 

106,042 

18,680 

6,480 

800,660 

150,715 

2,000 


785,850 


1880. 


BhorttonM. 

174,802 

67,055 

51,488 

12,275 


484,047 
137.788 


876,046 


1880. 


Short  Umt. 

153,220 
83,466 
45,102 

(a) 


867,852 
118,820 


(&)718,568 


180L 


Shotitom. 
151,660 
48,710 
53,216 
(a) 


800,467 
78,022 


(6)641,073 


•Included  in  product  of  small  mines. 


bEzolnslTe  of  prodnot  of  small  minaa. 


BSsumS. — In  the  foregoing  tables  the  product  for  the  years  previous 
to  1889  has  been  given  in  long  tons,  while  that  of  1889, 1890,  and  1891 
is  given  in  short  tons.  In  the  following  table  the  product  for  all  the 
years  from  1883  to  1891  is  given  in  short  tons : 

Prodwit  of  coal  in  Iowa  from  1S8S  to  1891, 


Years. 


1888 
1884 
1885 
1886 
1887 


Short  tona. 


4,457,540 
4,870,566 
4,012.575 
4,815,781 
4,473.820 


Years. 


1888 
1880 
1800 
1881 


Short  tona. 


4,052,440 
4,005,358 
4,021,730 
8,825,405 


PRODUCTION  BY  COUNTIES. 

There  are  thirteen  counties  in  the  State  whose  coal  product  is  en- 
tirely firom  country  banks,  and  which,  therefore,  do  not  come  within 
the  scope  of  this  report.  These  counties  are  Adams,  Cass,  Davis, 
Montgomery,  Page,  Scott,  Marshall,  Hardin,  Muscatine,  Guthrie,  Ham- 
ilton, and  Story.  For  convenience  of  comparison  in  the  tables  showing 
the  production  in  previous  years  the  amounts  have  been  reduced  to 
short  tons. 

Appanoose  oounty. — ^The  product  increased  from  284,560  short  tons  in 
1890  to  409,726  short  tons  in  1891,  a  gain  of  125,165  short  tons.  The 
value  increased  $177,243,  or  from  $392,053  to  $569,296.  In  1891  em- 
plojonent  was  given  to  1,419  men  for  207  days,  against  1,080  men  &r 
166  days  in  1890. 


COAL. 


237 


The  railroads  transx>orting  the  coal  of  Appanoose  county  are  the  Keo- 
kuk and  Western;  Chicago,  Burlington  and  Kansas  Oity ;  Chicago,  Min- 
neax>oIi8  and  Saint  Panl;  Chicago,  Eock  Island  and  Pacific,  and  Iowa 
Central. 

Coal  product  of  Appanoote  county,  Iowa,  for  nine  years. 


Yean. 


1883 

1884 
1886 
1886 
1887 


Short  ton«. 


144,864 
178,064 
275,403 
168,000 
179,503 


Yean. 


1888 
1889 
1890 
1801 


Short  tons. 


236,495 
285,194 
284.560 
409,725 


Boone  county. — ^Against  153,229  short  tons  in  1890,  worth  $279,192, 
the  output  in  1891  was  151,659  short  tons,  valued  at  9282,651,  a  loss  of 
1,570  short  tons  in  amount  produced,  and  a  gain  of  $3,459  in  value. 
Employment  was  given  to  484  men  for  196  days.  The  product  is  shipped 
over  the  Chicago  and  Northwestern  railroad. 

Coal  product  of  Boone  county,  Iowa,  for  nine  years. 


Years. 


1883 
1884 
1885 
1886 
1887 


Short  tons. 


523. 019 
529,842 
513, 174 
830,366 
187, 116 


Years. 


1888 
1889 
1890 
1801 


Short  tons. 


156,959 
174. 392 
153, 229 
151,659 


Dallas  county. — ^The  product  of  Dallas  county  in  1890  was  33,466 
short  tons,  valued  at  $57,059,  increasing  in  1891  to  48,710  short  tons, 
valued  at  $77,847,  a  gain  of  15,244  short  tons,  and  $20,788. 

Coal  product  of  Dallas  county,  Iowa,  for  nine  years. 


Years. 


1883 

1884 
1885 
1886 
1887 


Short  tons. 


42,793 
41,647 
36,944 
24,614 
46,270 


Years. 


1888 
1889 
1800 
1891 


Short  tons. 


54,457 
67,055 
33,466 
48,710 


The  coal  mines  of  Dallas  county  in  1891  employed  a  total  of  140  men 
for  210  days.  The  coal  reaches  market  over  the  Chicago,  Eock  Island 
and  Pacific  railroad. 

Greene  county. — Against  a  product  of  45,192  short  tons,  valued  at 
$73,674  in  1890,  the  output  in  1891  was  53,215  short  tons,  valued  at 
$74,725,  an  increase  of  8,023  short  tons,  and  $1,051.  The  Chicago,  Bock 
Island  and  Pacific  and  the  Minneapolis  and  Saint  Louis  railroads  fur- 
nish transportation  facilities. 
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Coal  product  of  Oreene  county,  Iowa,  for  nine  year$* 


Yean. 


1883 

1884 
18R5 
1886 
1887 


Short  tons. 


09,513 
107.880 
100, 337 
131,643 
118,601 


Yean. 


1888 
1889 
1890 
1891 


EHiorttona. 


118, 787 
51,438 
45,192 
63,215 


Jasper  county, — Jasper  county  increased  its  coal  product  from  173,044 
short  tons  in  1890  to  267,202  short  tons  in  1891,  a  gain  of  94,158  short 
tons.  The  value  increased  $193,493,  or  from  $191,776  to  $385,268  in 
1891.  The  annual  production  of  the  county  since  1883  is  shown  in  the 
following  table: 

Coal  product  of  Jasper  county,  Iowa,  for  nine  years. 


Yean. 


1883 
1884 
1885 
1886 
1887 


Short  tons. 


61,389 

51,996 

101,276 

320.  358 

159,084 


Yean. 


1888 
1889 
1890 
1891 


Short  tone. 


318,200 
199. 152 
173,044 
287,202 


The  railroads  over  which  the  product  of  Jasper  county  is  shipped  are 
the  Chicago,  Eock  Island  and  Pacific  and  the  Chicago,  Burlington  and 
Kansas  City.  The  mines  gave  employment  to  416  men  for  an  average 
of  256  days  in  1891  against  335  men  for  246  days  in  1890. 

Jefferson  county, — Only  one  mine  in  Jefferson  county  is  considered  of 
commercial  importance  (the  bulk  of  the  county's  output  being  from 
country  banks),  and  the  product  of  this  mine  fell  from  1,600  tons  in  1890 
to  800  tons  in  1891.  The  value  decreased  proportionately  from  $2,400 
to  $1,200.    The  annual  output  since  1883  has  been  as  follows: 


CoaX  product  ofJeffereon  county,  Iowa,  for  nine  years. 


Yean. 


1883 
1884 
1885 
1886 
1887 


Short  tons. 


43,553 
9,153 
1,250 
1,213 

11,645 


Yean. 


1888 
1889 
1890 
1891 


Short  tona. 


10, 513 

8,123 

1,600 

800 


Jefferson  county  coal  is  forwarded  over  the  Chicago,  Fort  Madisoii 
and  Des  Moines  railroad. 

Keokuk  county. — In  1891  employment  was  given  to  795  men  for  an 
average  of  204  days  in  the  production  of  316,303  short  tons  of  coal, 
the  value  of  which  was  $417,395.  This  shows  a  decrease  compared 
with  1890  of  33,015  short  tons,  and  $41,213.  Coal  production  in  Keo- 
kuk county  reached  its  highest  point  in  1887  with  a  total  of  699^7 
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long  tons,  or  670,888  short  tons.  Since  that  time  the  production  has 
decreased  steadily,  the  output  in  1891  being  19,141  tons  less  than  one- 
half  the  product  of  1887.  The  annual  production  of  the  county  since 
1883  is  exhibited  in  the  following  table: 

Coal  product  of  Keokuk  county,  Iowa,  for  nine  yeare. 


1883 

1884 
1885 
1886 
1887 


Short  tons. 


600, 040 
482,653 
417,554 
610, 740 
670,888 


Yean. 


1888 
1889 
1890 
1891 


Short  tons. 


607,002 
455,162 
349,318 
816,803 


Transportation  for  Keokuk  county  coal  is  fdrnished  by  the  OhicagO| 
fiock  Island  and  Pacific,  the  Burlington,  Cedar  Kapids  and  Northern, 
and  the  Chicago  and  Northwestern  railroads. 

Luea8  county, — The  only  commercial  coal  mines  of  Lucas  county,  at 
Cleveland,  were  not  operated  in  1891. 

The  annual  production  of  Lucas  county  since  1883  has  been  as  fol- 
lows: 

Coal  product  of  Luoaa  county,  Iowa,  for  eight  years* 


Tears. 


1883 
1884 
1885 
1886 


Short  tons. 


546,360 
460. 016 
492, 751 
504,450 


Years. 


1887 
1888 
1889 
1890 


Short  tons. 


529,758 

408,766 

839,229 

(a)  850, 000 


a  Estimated. 

MahcLska  county, — As  a  coal  producer  Mahaska  county  ranks  first  in 
the  state,  contributing  26.5  per  cent,  of  the  total  product  in  1890,  and 
a  httle  over  32  per  cent,  of  the  total  product  in  1891.  The  output  of  the 
oouDty  in  1891  was  1,231,405  short  tons  against  1,103,831  short  tons 
in  1890,  an  increase  of  127,574  short  tons.  The  value  of  the  product 
increased  $140,718,  or  from  $1,165,861  to  $1,306,579.  The  following 
table  shows  the  annual  production  of  the  county  since  1883: 


Coal  product  of  Mahaeka  county,  Iowa,  for  nine  year; 


Years. 


1883 
1884 
1885 
1886 
1887 


Short  tons. 


1,038,678 

1,044,640 

854, 319 

953, 525 

1, 148, 614 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


936,299 
1,056,477 
1, 103, 831 
1,231,405 


The  coal  mines  of  Mahaska  county  gave  employment  in  1891  to  1,815 
men  for  an  average  of  263  days.  The  Iowa  Central  and  the  Chicago, 
Bock  Island  and  Pacific  railroads  transport  the  product  to  market. 
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Marion  cowiiy. — Total  product  in  1891, 165,867  shorttons;  spot  valuey 
$192,288.  The  output  in  1891  was  12,361  short  tons  more  than  in  1890, 
while  thevalue  decreased  $426.  In  1888  the  production  in  Marion  county 
reached  its  highest  figure,  with  an  output  of  230,652  long  tons,  or 
258,330  short  tons,  falling  off  to  145,180  short  tons  in  1889.  A  sUght 
increase  (8,326  short  tons)  was  noted  in  1890,  the  product  being  163,506 
short  tons.    The  output  since  1883  has  been  as  follows: 

Coal  product  of  Marion  county ,  Iowa,  for  nine  yearf. 


Ye«rs. 


1883 
1884 
1885 
1886 
1887 


Short  tons. 


101, 003 
108,785 
112. 012 
158,607 
238,218 


Yean. 


1888 
1889 
1890 
1891 


Short 


268,830 
145,180 
153,506 
165,807 


The  number  of  men  employed  in  the  coal  mines  of  Marion  county  m 
1891  was  394,  averaging  222  days  per  man.  The  product  is  shipped 
over  the  Chicago,  Burlington  and  Quincy  railroad. 

Monroe  ootmty. — Goal  mining  in  Monroe  county  has  been  a  steadily 
increasing  industry  since  1883.  The  product  in  1891  was  393,227  short 
tons,  valued  at  $474,744,  being  69,196  short  tons  and  $83,775  in  excess 
of  the  product  in  1890.  The  largely  increased  production  in  1891  was 
due  chiefly  to  the  operations  of  the  Wapello  Goal  Gompany,  which 
abandoned  its  old  mines  in  Wapello  county  and  increased  the  output 
of  its  Monroe  county  collieries.  Since  1883  the  annual  production  of 
Monroe  county  has  been  as  follows: 

Coal  product  of  Monroe  county,  Iowa,  for  nine  years. 


Years. 


1888 
1884 
1885 
1886 
1887 


Short  toss. 


104,647 
110, 238 
U8,699 
131,824 
207.526 


1888 
1889 
1890 
1891 


Short  tons. 


261,964 
258,401 
824,031 
893,227 


In  1891  the  mines  of  Monroe  county  gave  employment  to  806  men  for 
203  days,  against  735  men  for  197  days  in  1890.  The  Ghicago,  Milwaukee 
and  Saint  Paul  and  the  Ghicago,  Burlington  and  Quincy  railroads  are 
the  principal  carriers. 

Folk  county. — ^The  year  of  largest  coal  production  in  Polk  county 
was  in  1884,  when  a  total  of  619,921  long  tons,  or  694,312  short  tons, 
was  obtained.  The  annual  output  then  gradually  decreased  until  1888, 
when  the  amount  produced  was  300,669  long  tons,  or  333,749  short  tons, 
In  1889  it  increased  a  little  more  than  100,000  tons,  the  product  being 
434,047  short  tons.  In  1890  the  output  decreased  again  to  367,852  short 
tons,  and  still  further  in  1891  to  309,467  short  tons.  The  value  of  the 
product  in  1891  was  $464,315.  A  total  of  779  men  were  engaged  for  239 
days  in  1891,  against  700  men  for  243  days  in  the  preceding  year. 
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Codl  product  of  Polk  county,  Iowa,  for  nine  yearn. 


Yean. 


1884 
1885 
1886 
1887 


Short  tons. 


625,880 
605,812 
618,442 
378, 520 
841,605 


1888 
1880 
1880 
1891 


Short  tons. 


883,749 
434,047 
867, 852 
809,467 


Polk  county  coal  is  forwarded  over  the  Des  Moines  and  Kansas  City; 
tlie  Chicago,  Saint  Paul  and  Kansas  Oity ;  the  Ohic^o,  Bock  Island  and 
Pacific;  the  Chicago  and  Northwestern;  the  Chicago^  Milwaukee  and 
Saint  Paul;  the  Des  Moines  and  Northern;  the  Des  Moines  and  North* 
western,  and  the  Wabash  railroads. 

Taylor  county. — ^The  following  table  shows  the  annual  production  of 
Taylor  county  since  1883 : 

CoaX  product  of  Taylor  county,  Iowa,  for  nine  yeara. 


Years. 


1883 

1884 
1885 
1886 
1887 


Short  tons. 


105 

142 

691 

9.615 

13,642 


1888 
1889 
1890 
1891 


Short  tons. 


8,902 

9,736 

(a)  10, 000 

10,500 


a  Estimated. 

The  Humeston  and  Shenandoah  railroad  transports  the  compara- 
tively small  coal  product  of  Taylor  county. 

Van  Buren  county. — ^The  total  product  in  1890  was  47,464  short  tons, 
TBlued  at  961,180,  and  in  1891, 36,166  short  tons,  valued  at  $46,728,  a  de- 
crease of  11,298  short  tons  in  quantity  and  of  $14,452  in  value.  The  total 
nmnber  of  employes  reported  for  1891  was  85,  working  an  average  of 
207  days,  against  108  men  for  280  days  the  preceding  year.  The  coal 
is  shipped  over  the  Chicago,  Bock  Island  and  Pacific,  and  the  Chicago, 
Burlington  and  Kansas  City  railroads. 

Coal  product  of  Van  Buren  county,  Iowa,  for  nine  yeort. 


Years. 


1883 
1884 

1885 
1886 
1887 


Short  tons. 


1,879 
1,991 
1,336 
9,002 
29,591 


Years. 


1888 
1889 
1880 
1891 


Short 


29.065 
89,258 

47,464 
86,166 


Wapello  coimty. — ^The  coal  production  for  1891  shows  a  considerable 
decrease  compaied  with  previous  years,  due  to  the  abandonment  of  the 
Wapello  Coal  Company's  mines  at  Kirkville.  The  total  output  in  1891 
165,827  short  tons,  valued  at  $206^129^  in  the  production  of  which 
6442  MIH ^16 
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421  men  were  employed  for  an  average  of  214  days.  The  railroads  tram- 
porting  the  product  are  the  Ohicago,  Milwaukee  and  Saint  Paul,  the 
GhicagOy  Burlington  and  Quincy,  and  the  Chicago,  Bock  Island  and 
Pacific 

Coal  product  of  Wapello  county,  Iowa,  for  nine  ytarB, 


1888 
1884 
1885 
1886 
1887 


Short  tons. 


266,360 
269,606 
210,460 
263,193 
304,722 


Yean. 


1888 

1880 
1890 
1891 


Short  tons. 


426, 04S 
859.109 
841,032 
166,887 


Warren  county. — Owing  to  the  temporary  suspension  of  oi>erationB 
at  the  most  important  colliery,  the  product  in  1891  was  only  2,000  tons 
all  of  which  was  sold  to  local  trade  at  the  mines.  The  value  of  this 
product  was  $3,500.  The  annual  output  of  the  county  since  1883  Ib 
shown  in  the  following  table: 

Coal  product  qf  Warren  county,  Iowa,  for  nine  ymr$. 


1888 
1884 
1885 
1886 
1B87 


Short  toDA. 


14,367 
15,874 
13,364 
26.132 
27,772 


1888 
1880 
1890 
1891 


Short  torn. 


10.155 

14, 515 

8,470 

2.000 


Wayne  cownty. — ^The  coal  product  of  Wayne  county  in  1891  exceeded 
that  of  any  previous  year  for  which  there  are  any  records,  the  total 
output  being  45,400  short  tons,  valued  at  $68,967.  The  nearest  ap- 
proach to  this  product  was  in  1886,  when  a  total  of  38,080  short  tons 
was  reported.  Compared  with  1890  the  output  increased  nearly  20,000 
short  tons,  the  increase  in  value  being  $37,198.  One  hundred  and 
thirty  men  were  employed  for  205  days  against  60  men  for  180  days,  in 
1890.  About  30  per  cent,  of  the  product  of  Wayne  county  is  sold  to  lo- 
cal trade  at  the  mines,  the  remainder  being  shipped  over  the  Chicago, 
Bock  Island  and  Pacific  and  the  Ohicago,  Milwaukee  and  Saint  Paul 
railroads. 

Coal  product  of  Wayne  oounty,  Iowa,  for  nine  years. 


Years. 


188S 

1884 
1885 
1886 
1887 


Short  tons. 


2,110 

5,541 

28.909 

38,080 

31,454 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


27,208 
17,480 
25,415 
45,400 


COAL. 


243 


Webster  county. — ^The  output  in  1891  was  78,022  short  tons,  valued 
at  $133,747.  In  the  table  below  it  will  be  observed  that  the  largest 
year's  business  was  in  1883,  when  a  product  of  278,387  short  tons  was 
obtained.  It  decreased  annually  until  1887  and  1888,  when  the  industry 
recovered  somewhat,  but  since  1888  has  again  decreased  each  year,  the 
product  for  1891  being  40,807  short  tons  less  than  in  1890,  and  the 
smallest  output  recorded  for  any  one  year. 


Coal  product  of  Webster  county,  Iowa,  famine  yean. 


Yean. 


1883 
1884 
188S 
1888 
1887 


Short  tons. 


278,887 
239,696 
162, 732 
120,710 
163,768 


Years. 


1888 

1889 

1890..... 

1891 


Short  tone. 


178,881 

187,789 

118,829 

78,022 


KANSAS. 

Total  product  in  1891, 2,716,705  short  tons;  spot  value,  $3,667,305. 

The  coal  product  in  1891  was  456,783  short  tons  greater  than  in  1890, 
while  the  value  increased  $609,788.  The  four  principal  producing 
counties,  Cherokee,  Crawford,  Leavenworth,  and  Osage,  are  each  cred- 
ited with  increased  output,  Osage  county  having  the  largest  increase 
and  taking  third  position  in  rank  of  producing  importance,  changing 
places  with  Leavenworth  county.  Crawford  county  remains,  as  in 
1890,  at  the  head,  with  Cherokee  second.  Of  the  less  important 
counties,  four  only  come  within  the  scope  of  this  report,  and  of  these 
Coffey,  Labette,  and  Franklin  have  decreased  outputs,  while  Linn  re- 
ports ^n  increase.  During  1891,  the  total  number  of  men  employed  in 
and  about  the  mines  was  6,201,  who  made  an  average  of  222  days. 
This  would  be  an  equivalent  of  4,585  men  for  300  days.  In  1890  the 
mines  gave  employment  to  4,523  men  for  210  days,  equivalent  to  3,166 
men  for  a  year  of  300  days,  the  difference  between  1890  and  1891  being 
1,357  men  for  300  days  in  favor  of  the  latter.  The  explanation  for  this 
great  difference  is  to  be  found  in  the  returns  for  Osage  county,  which 
reports  1,581  men  employed  for  270  days  in  the  production  of  355,286 
tons,  considerably  less  than  one  ton  of  coal  per  day  per  man.  This 
condition  is  due  to  the  large  number  of  small  mines  in  the  county  the 
product  of  each  of  which  was  less  than  1,000  tons.  The  following 
table  shows  the  product  of  coal  in  Kansas  in  ISOl,  by  oountieSi  with  the 
distribution  and  value: 
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Coal  produeU  of  Kansas  in  I89X,  by  e&unties. 


Counties. 

Loaded 
at  mines 
for  ship- 
ments. 

Sold  to  •  TT__^  _♦ 
local       Ua***** 
trade^d;«°i?J^«' 

eSTpty'ls'-^l^-t- 

Made 
into 
coke. 

Total 

amount 

produced. 

Total 
value. 

Aver- 

pnoe 
per  ton. 

Aver- 

of  days 
active. 

Averw 
number 
ployed. 

Cherokee 

Coffev ...... 

Short 

ton4i. 

812,723 

404 

978, 729 

7,600 

SJiort 

ton$. 

10,058 

814 

10,864 

2,652 

800 

99,340 

2,107 

29,195 

100,000 

Short 
tons. 
9,508 

Short 
ton». 

Short 
ton*. 

832,289 
1,218 

997.759 
10,277 

$989,785 

2,638 

1,090,540 

19,528 

2,000 

530,68] 

47, 901 

724. 232 

150,000 

$tl9 
2.16 
1.09 
J.90 
2.50 
1.40 
L23 
2.04 

180 
133 
202 
207 
100 
246 
236 
370 

1«009 

6 

1,785 

48 

5 

1,073 

94 

1,681 

Cra^ord 

Franklin 

Labette 

8,106 
25 

800 

Leavenworth.. 

267,634 

36, 322 

825, 875 

13,026 
505 
716 

138 

880.142 

38,034 

355,286 

106,000 

Osage 

Rmall  mfnAa 

Total.... 

1""   

2,428,787 

265,839 

31,946 

133 

2,716,705 

3, 557, 306 

1.31  i        222 

1 

6,201 

It  will  be  seen  from  the  foregoing  table  that  the  average  prices  per 
ton  for  coal  sold  varied  firom  f  1.09  in  Crawford  county,  and  $1.16  in 
Cherokee  county,  to  $2.16  in  Coffey  county,  and  $2.50  in  Labette 
county.  In  Osage  county  an  average  of  $2.04  was  realized.  The 
mines  of  Crawford  and  Cherokee  counties  are  operated  on  a  large  scale 
and  nearly  all  of  the  product  is  shipped  to  distant  i>oints.  Coffey  and 
Labette  counties  produce  coal  chiefly  for  a  local  demand,  and,  while  the 
prices  realized  were  higher,  the  small  amount  of  product  makes  little 
effect  on  the  general  average.  The  average  for  the  state  was  $1.31, 
about  the  same  as  was  realized  in  1890,  the  difference  being  only  a  frac- 
tion of  a  cent. 

In  the  following  table  is  shown  the  total  product  and  value  for  a  series 
of  years,  and  the  fluctuations  in  the  average  price  per  ton  realized  each 
year  since  1885: 

Amount  and  value  of  eoal  product  of  Kansas  for  thirteen  years. 


18M 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Average 

Short  tons. 

Value. 

price 
per  ton. 

82,938 

550,000 

750,000 

75U.000 
900,000 

1, 100, 000 

1,037,234 

$1,200,661 

$L16 

1,400,000 

1, 680, 000 

L20 

1. 596, 879 

2, 235, 681 

1.40 

1,850,000 

2, 775, 000 

1.50 

2,221,043 

3, 296, 888 

1.48 

2,250,922 

2, 947, 517 

L80 

2,716,705 

8,557,806 

LSI 

From  the  foregoing  table  it  will  be  seen  that  coal  production  in  Kan- 
sas has,  with  the  exception  of  1885,  increased  each  year  since  1880.  In 
collecting  the  statistics  for  1891,  valuable  assistance  has  been  rendered 
by  Mr.  John  T.  Stewart,  State  Inspector  of  coal  mines,  in  furnishing 
information  regarding  the  operations  of  collieries  from  which  no  returns 
had  been  received  by  the  Survey. 
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THE  PRODUCT  BY  OOUKTIES. 

Cherokee  county — Cherokee  countj  ranks  second  in  the  state  in  the 
amonnt  of  coal  produced,  having  a  product  in  1891  of  832,289  short  tons, 
valued  at  $989,785,  an  increase  over  the  product  of  1890  of  105,428  short 
tons  and  $107,599.  The  persons  employed  in  and  about  the  mines  in 
1891  numbered  1,609  who  worked  an  average  of  180  days,  against  1,413 
men  for  186  days  in  1890.  Since  1885  the  annual  product  of  Cherokee 
county  has  been  as  follows : 

Coal  product  of  Cherokee  county,  KaneMyfor  eeven  years* 


1885 
1888 
1887 
1888 


Short  tons. 


871,930 
(a)  875, 000 

385,262 
(a)  450, 000 


1889 
1890 
1891 


Short  tons. 


549,878 
724,881 
882,289 


a  BstixiiAted. 

The  railroads  transporting  the  coal  of  Cherokee  county  are  the 
Kansas  City,  Fort  Scott  and  Memphis,  the  Saint  Louis  and  San  Fran- 
cisoo,  and  the  Atchison,  Topeka  and  Santa  Fe. 

Crawford  county. — Since  1889  Crawford  county  has  held  first  place 
in  importance  of  coal  production,  having  superseded  Cherokee  county. 
In  1891  the  output  of  Crawford  county  was  997,759  short  tons,  valued 
at  $1,090,540,  against  900,464  short  tons,  having  a  value  of  $1,114,701 
in  1890,  an  increase  of  97,295  short  tons,  but  a  decrease  in  value  of 
124,161.  The  number  of  persons  employed  in  coal  mining  in  1891  was 
1,785  for  202  days  compared  with  1,447  men  for  198  days  in  1890.  Be- 
low is  exhibited  in  short  tons  the  annual  output  of  Crawford  county 
since  1885. 

Coal  product  of  Crawford  county,  Kansas,  for  seven  years. 


Yeara. 


1885 
1886 
1887 
1888 


Short  tons. 


221, 741 
(a)  250. 000 

298. U49 
(a)  425, 000 


Years. 


1889 
1890 
1891 


Short  tons. 


827,159 
900,464 
997,769 


a  Estimsted. 

The  Missouri  Pacific,  the  Kansas  City,  Fort  Scott  and  Memphis,  the 
Atchison,  Topeka  and  Santa  Fe,  and  the  Saint  Louis  and  San  Francisco 
raUroads  are  the  transporting  lines  for  Crawford  county  coal. 

Coffey  county. — ^The  product  of  Coffey  county  in  1891  was  small,  and 
used  chiefly  for  local  consumption  in  and  about  the  town  of  Lebo.  A 
small  amount  was  shipped  over  the  Atchison,  Topeka  and  Santa  F6 
railroad. 
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Franlelin  county. — The  output  in  Franklin  county  in  1891  iras  8,225 
short  tons,  a  decrease  as  compared  with  1890  of  820  short  tons.  The 
value  fell  off  $1,680,  or  from  $18,130  in  1890  to  $16,450  in  1891.  The 
coal  of  Franklin  county  is  shipped  over  the  Atchison,  Topeka  and 
Santa  F6  and  the  Kansas  Southern  railroads. 


Coal  product  of  Franklin  county,  Kan$a$f  for  soven  years. 


1889 
1886 
1887 
1888 


Short  toils. 


14.518 
(a)  15,000 

18,080 
(a)  25. 000 


Yean. 


1889 
1890 
1891 


Short  tons. 


87,771 
9,045 
8. 


a  Eatimated. 

Labette  county. — ^The  total  product  in  1891  was  800  short  tons,  which 
supplied  a  local  demand  at  Oswego.  The  value  of  the  output  was 
$2,000. 

Leavenworth  county. — Against  a  product  of  319,866  short  tons,  val- 
ued at  $490,224,  in  1890,  the  output  of  Leavenworth  county  in  1891 
was  340,419  short  tons,  worth  $466,131,  an  increase  in  quantity  of  20,553 
short  tons,  but  a  decrease  in  value  of  $24,093.  The  number  of  em- 
ployes in  1891  was  993,  who  worked  an  average  of  245  days,  against 
745  men  for  273  days  in  1890.  The  annual  output  of  Leavenworth 
county  since  1885  is  shown  in  the  following  table: 

Coal  product  of  Leavenworth  county,  Kaneae,  for  eeven  yeare. 


Tears. 

-  -  --■-•- 

1885 

1886 

1887 

1888 


Short  ton*. 


iao.561 
(a)  160, 000 

105,480 
(a)  210, 000 


Years. 


1889 
1890 
1891 


Short  tons. 


245,616 
819,806 
840,419 


a  Estimated. 

The  following  railroads  furnish  transportation  facilities  for  the  coal 
mines  of  Leavenworth  county:  Missouri  Pacific;  Union  Pacific;  Atchi- 
son, Topeka  and  Santa  Fe;  Ohicago,  Bock  Island  and  Pacific;  Saint 
Paul  and  Kansas  City;  Kansas  Oity,  Wyandotte  and  North westenu 
A  portion  of  the  product  is  shipped  by  boats  on  the  Missouri  river. 

Linn  county. — The  coal  product  of  Linn  county  increased  from 
10,474  short  tons  in  1890  to  38,934  short  tons  in  1891,  a  gain  of  28,460 
tons  or  nearly  280  per  cent.  The  value  increased  from  $14,078  in  1890 
to  $47,901  in  1891.  The  number  of  employes  increased  from  60  to  96 
and  the  number  of  working  days  from  164  to  236.  The  Missouri  Pacific, 
the  Kansas  Oity,  Fort  Scott  and  Memphis,  and  the  Saint  Louis  and 
Emporia  railroads  carry  the  product  to  market. 
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Coal  product  of  Linn  county,  Kanaat,  for  $even  yearn. 


Yean. 


1885 
1886 
1887 
1888 


Short  toni. 


5,556 

(a)  8,900 

12,400 

(a)  17, 500 


Yean. 


1889 
1890 
1891 


Short  ton*. 


25,841 
10,474 
88,984 


a  Estimated. 

» 

Osage  eounty. — Owing  to  incomplete  returns  in  1890  the  product  re- 
ported wa8  probably  underestimated  in  that  year,  the  output  being 
given  at  179,012  short  tons.  This  was  267,006  short  tons  less  than  in 
1S89,  whUe  with  more  complete  returns  for  1891  the  product  increases 
186,274  short  tons,  the  output  in  the  latter  year  being  355,286  short 
tons,  valued  at  $724,232.  There  are  as  many  mines  in  Osage  county 
as  in  all  the  other  counties  combined,  but  the  most  of  them  are  of 
minor  importance,  only  nine  reporting  a  product  of  10,000  tons  or  over 
in  1891.  The  number  of  men  employed  in  1891  was  1,581,  who  aver- 
aged 270  working  days,  against  804  men  for  209  days  in  1890. 


Coal  product  of  OBage  county,  Kan$a$,  for  seven  years. 

Years. 

Short  tons. 

Years. 

Short  tons. 

1885.. 
18JS6.. 
1887.. 
1888.. 

370, 552 
(a)  880, 000 

39:^  «08 
(a)  415, 000 

1889 

446, 018 
179, 012 
855,286 

1890 

1891 

1 

a  Estimated. 

Osage  county  co'al  is  forwarded  over  the  following  lines  of  railway: 
Atchison,  Topeka  and  Santa  Fe;  Missouri  Padflc;  Kansas  Oity^  Wy- 
andotte and  Northwestern. 

KBNTTJCKY. 

Total  product  in  1891,  2,916,069  short  tons;  spot  value,  $2,715,600. 

The  product  of  coal  in  1891  was  214,573  short  tons  more  than  in  1890, 
the  x>ercentage  of  increase  being  7.9.  The  value  increased  $243,481,  or 
9.8  per  cent.  In  1889,  according  to  the  Eleventh  Census,  the  number 
of  country  banks  in  Kentucky  was  1,762,  which  produced  170,862  tons 
of  coal,  an  average  of  not  quite  100  tons  each.  The  output  of  these 
mines  for  1891  is  estimated  at  180,000  tons. 

Attention  is  directed  to  a  comparison  of  the  statistics  of  coal  produc- 
tion in  Kentucky,  as  prepared  by  Mr.  0.  J.  Norwood,  State  Mine  In- 
spector, and  as  obtained  by  the  Geological  Survey.  Mr.  Norwood  states 
the  total  product  to  be  2,879,082  short  tons.  The  returns  to  the  Survey 
show  a  product  of  2,916,069  short  tons,  a  difference  of  only  36,987  tons,  or 
L3  -per  cent.  According  to  Mr.  Norwood's  report,  the  output  of  cannel 
coal  in  Kentucky  was  42,870  short  tons,  while  the  reports  to  the  Survey 
indicate  a  product  of  42,793,  a  difference  of  but  77  tons,  or  0.18  per  cent. 
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In  the  production  of  the  2,916,069  tons  of  coal  reported  to  the  Survey 
a  total  average  of  6,355  men  were  employed,  the  mines  being  operated 
an  average  of  225  days.  For  the  purpose  of  comparison  this  is  reduced 
to  the  number  of  men  that  could  have  been  employed  for  a  year  of  300 
days  and  is  found  to  be  4,764  men.  In  1890  the  total  number  of  em- 
ployes averaged  5,259  for  219  days,  or,  say,  3,839  men  for  300  days.  The 
result  shows  the  practical  employment  of  925  men  more  in  1891  than  in 
1890,  for  an  uninterrupted  year.  Below  is  shown  the  product  of  coal 
in  Kentucky  in  1891,  by  counties,  with  the  distribution  and  value: 

Coal  product  of  Kentucky  in  1891,  &y  eountie$. 


ConntiM. 


B«U 

Boyd 

Carter 

Christian 

Daviess 

Hancock 

Henderson  . . . , 

Hopkins 

Johnson 

Knox 

Laurel 

Lawrenoe .... 

McLean 

Mahlenbnrff.. 

Ohio 

Pulaski 

Union 

Webster 

Whitley 

Butler , 

Small  mines... 


Loaded 
at  mines 
for  ship- 
ment. 


Short 
tons. 

2,688 

177, 710 

144.469 

83,055 


16,815 

119,000 

614, 982 

21,042 

60,000 

304,723 

78,023 

25,000 

251,760 

315, Oil 

15,  810 

76, 891 

30,677 

263,046 

8,581 


2, 559, 263 


Sold  to    Used  at 
local        mines 
trade  and      for 
used  bv  I  steam 
employes,  and  heat. 


Short 

torn. 

100 

1,440 

1,418 

405 

6,611 


Short 
tons. 
100 
200 
50 
600 
100 


4.121 

17, 157 

480 

40,000 

1,783 

1,000 


7,655 
5,020 


9,452 
2,966 
1.383 
4,290 
180,000 


900 
10, 910 


1.736 
1,825 


900 
2,380 


335 

240 
1,087 


285,281 


21,363 


Made 
into 
coke. 


Short 
tons. 
12,825 


37,337 


Total 

amount 

produoed. 


Short 

tons. 

15,693 
179,350 
145,987 

84,060 
6,711 

16, 815 
124,021 
680,386 

21,522 
100,000 
308, 242 

80,848 

25.000 
260,315 
322, 411 

15. 810 

86.  678 

33.  883 
265,  516 

12, 871 
180,000 


50, 162   2, 916, 069 


Total 
value. 


119,616 
145,112 
15;,  406 

39,878 
7,149 

81,008 
114,535 
494,939 

49,250 
100,000 
308, 019 

80,848 

31,250 
219, 695 
253, 378 

21, 948 
109,  598 

29,670 
315, 235 

12, 871 
180,000 


Num* 
berof 
d^s 


"''^1  p£ 


180 
287 
227| 
187 
264 
80 
249 
244 
280 
900 
233 
289 
200 
215 
225 
170 
161 
226 
190 
200 


2,715.600 


225 


75 
800 
487 
125 

12 
100 
231 
1,203 
153 
215 
798 
300 

40 
686 
625 

74 
289 

67 
680 

45 


11.25 

.81 

L04 

LIS 

L07 

L84 

.92 

.73 

2.33 

LOO 

LOO 

LOO 

L25 

.84 

.79 

L39 

L26 

.88 

L19 

LOO 


6,855 


.93 


The  range  in  the  average  price  per  ton  realized  for  coal  sold  was  from 
81  cents  in  Boyd  county,  to  82.33  in  Johnson  county,  the  unusually 
high  prices  obtained  in  the  latter  being  for  its  product  of  cannel  coaL 
The  general  average  for  the  state  was  93  cents  per  ton  against  91^  cents 
in  1890. 

The  following  table  exhibits  the  annual  coal  product  of  Kentucky 
since  1873 : 

Annual  coal  product  of  Kentucky  since  187S. 


Years. 


1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 


Short  tons. 


800, 
360. 
500, 
650, 
850, 
900, 

LOOO. 

LOOO. 

LlOO, 

L300, 


000 

000 
000 
000 
(HX) 
000 
000 
000 
000 
000 


Years. 


,  1883 
1884 

I  1885 
1886 

i  1887 
1888 

I  1889 
1890 
1891 


Short  tons. 


1,650,000 
1, 550. 000 
L  600, 000 
1, 550. 000 
1,  933, 185 
2. 570,  000 
2, 399, 755 
2. 701. 496 
2, 916, 068 
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BeU  county. — In  1889,  according  to  the  census  returns,  the  product 
of  Bell  county  was  20,095  short  tons,  of  Which  12,700  tons  was  from 
country  banks,  leaving  7,395  tons  as  the  output  of  the  commercial  mines. 
In  1890  no  commercial  product  was  reported,  but  in  1891  operations 
were  resumed  and  a  total  of  15,693  tons  was  obtained,  valued  at  $19,616. 
Of  the  product  12,825  tons  was  made  into  coke.  It  is  reported  that 
extensive  preparations  are  being  made  to  develop  the  coal  mines  of  Bell 
county  on  a  large  scale,  and  that  a  number  of  companies  with  ample 
capital  have  been  organized  for  the  purpose.  The  coal  beds  of  Log  and 
Pine  mountains  are  located  in  Bell  county,  extending  over  the  state 
line  into  Olaibome  county,  Tennessee.  They  are  said  to  be  very  valu- 
able, but  seem  to  have  been  hitherto  overlooked,  as  no  product  is  re- 
ported prior  to  1889.  The  Louisville  and  Nashville  railroad  runs 
through  Bell  county  and  will  furnish  transportation  facilities. 

Boyd  county . — ^The  amount  of  coal  produced  in  Boyd  county  in  1891 
varied  very  little  compared  with  that  of  1890,  the  product  in  1891  being 
179,350  short  tons,  and  in  1890  179,600  tons,  a  decrease  of  only  250  tons. 
The  value,  however,  fell  off  more  in  proportion,  being  $151,176  in  1890 
and  $145,112  in  1891,  a  decrease  of  three  cents  per  ton  in  {he  price  re- 
alized by  the  operators.  The  Ashland  Goal  and  Iron  railroad  carries 
the  coal  of  Boyd  county  to  Ashland  and  Denton,  where  connections  are 
made  with  the  Chesapeake  and  Ohio  and  the  Newport  News  and  Mis- 
sissippi Valley  routes,  respectively. 

Coal  product  of  Boyd  county,  Kentucky,  since  1887. 


Years. 


1887 
1888 
1880 


Short  tons. 


145,  M5 
(a) 
163,124 


Years. 


1890 
1891 


Short  tons. 


179,600 
179,360 


a  Not  reported. 

Butter  county. — ^The  Eleventh  Census  gives  the  product  of  coal  in  But- 
ler county  at  6,489  tons  in  1889,  all  of  which  was  from  country  banks 
and  supplied  a  purely  local  demand.  In  1890  no  commercial  product 
was  reported,  but  during  1891  an  output  of  12,871  short  tons  was  ob- 
tained, one-third  of  which  was  sold  to  local  trade  and  used  by  employes 
and  two- thirds  shipped  by  boats  on  Green  river.  The  mines  are  not 
located  on  the  line  of  any  railroad. 

Carter  county. — ^The  total  product  in  1891  was  145,937  short  tons, 
valued  at  $151,406,  a  decrease  as  compared  with  1890  of  33,442  short, 
tons  and  $45,623.  Of  the  product  in  1891,  4,926  tons  were  cannel  coal, 
valued  at  $15,112  at  the  mines.  During  the  year  the  mines  gave  em- 
ployment to  437  men  for  227^  days.  The  coal  is  shipped  over  the  New- 
port News  and  Mississippi  Valley,  the  Elizabethtown,  Lexington  and 
Big  Sandy,  the  Ashland  Coal  and  Iron,  and  the  Eastern  Kentucky 
railroads. 
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Coal  product  of  Carter  county,  Kentucky ,  einoe  1887, 


Yean. 

Short  tons. 

Yean. 

Short  tana. 

1887 

1S8,021 
(a) 
172,776 

1890 

179,379 
145.997 

1888 

1891 

1888 

a  Not  reported. 

Christian  county. — Total  product  in  1891,  34,060  short  tons ;  spot 
vaJae,  $39,373. 

The  output  of  Christian  county  was  1,279  tons  less  than  in  1890,  but 
the  value  was  $9,102  more.  There  is  but  one  mine  of  commercial  im- 
portance in  the  county,  and  the  product  of  this  is  shipped  over  the 
Louisville  and  Nashville  railroad.  The  output  of  the  county  since  1887 
has  been  as  follows: 

Coal  product  •/  Chriitian  county,  Kentucky,  eince  1887, 


Years. 


1887 
1888 
1889 


Short  toina. 


24,507 

(a) 

27,281 


Years. 


1890 
1891 


Short  tooa. 


84,060 


a  2!fot  reported. 

Crittenden  county. — No  product  has  been  reported  for  1891,  the  one 
mine  which  produced  coal  commercially  having  been  abandoned  in  1890. 

Daviess  county. — The  total  output  in  189(1  was  6,711  short  tons,  all  of 
which,  with  the  exception  of  100  tons  used  at  the  mines,  was  consumed 
by  the  local  trade  of  Owensboro.  This  product,  of  course,  does  not  in- 
clude that  of  country  banks,  of  which  there  are  quite  a  number  in  the 
county,  and  which  produced  about  25,000  tons  in  1889.  This  omission 
must  be  taken  into  consideration  in  comparing  the  product  of  1890  and 
1891,  in  the  following  table,  with  that  of  1887  and  1889: 

Coal  product  of  Davieee  county,  Kentticky,  Hnoe  1887. 


Years. 


1887 

1888 
1889 


Short  tons. 


15,243 

(a) 
80,870 


Years. 


1890 
1891 


Short  tooa. 


6,616 
6,711 


a  Not  reported. 

Hancock  county. — ^Total  product,  16,815  short  tons;  spot  value^ 
$31,008. 

The  principal  product  of  Hancock  county  is  cannel  coal  of  good  qual- 
ity, with  some  bituminous  from  country  banks.  The  first  production 
of  the  county  is  reported  by  the  census  of  1889,  when  21,588  short  tons 
were  obtained,  13,110  tons  of  which  were  cannel  coal.    The  output  in 
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1890  is  estimated  at  14,400  tons.  It  was  shipped  to  market  over  the 
LonisTille,  Saint  Louis  and  Texas  railroad. 

Henderson  county. — Total  product  in  1891,124,021  short  tons;  8i>ot 
value,  $114,535. 

The  product  of  Henderson  county  in  1891  exceeds  that  of  1890  by 
36,781  short  tons.  The  gain  is  due  to  the  opening  up  of  a  new  mine  at 
Baskitt  station,  unrecorded  in  previous  reports,  and  having  an  output 
of  50,000  tons  in  1891.  One  mine  of  the  county  ships  its  coal  over  the 
Ohio  Yalley  railroad,  the  product  of  the  others  going  over  the  Louis- 
ville, Saint  Louis  and  Texas.  A  total  of  231  men  was  given  employment 
for  an  average  of  249  days. 

'  Coal  product  of  Hender$on  county,  Kentucky,  tince  18S7. 


1887 
1888 
1888 


Siort  tons. 


60,912 

(a) 

65,682 


Yeftn. 


1890 
1881 


Short  tont. 


87,240 
134,021 


a  Kot  reported. 

Haphins  county, — ^In  point  of  coal  production  Hopkins  county  is  the 
banner  county  of  the  state,  having  more  than  double  the  output  of 
Ohio  county,  which  comes  second,  and  nearly  25  per  cent,  of  the  total 
product  of  the  state.  Its  output  of  coal  in  1891  was  680,386  short  tons, 
an  increase  as  compared  with  1890  of  76,079  short  tons.  The  increase 
in  value  was  $33,762.  The  amount  and  value  of  the  product  in  1891 
were  in  excess  of  any  previous  year.  The  number  of  men  employed  in 
1891  was  1,203,  who  worked  an  average  of  244  days,  against  1,104  men 
for  231  days  in  1890.  The  Louisville  and  NashviUe  railroad  carries  the 
entire  product  of  the  county. 

Coal  product  of  Hopkins  county,  Kentucky ,  Hnce  1887. 


1887 
1888 
1889 


Short  tons. 


487,916 

(•) 
&55, 119 


Yean. 


1890 
1891 


Short  tont. 


604,307 
680,886 


a  Kot  reported. 

Johnson  county. — The  product  in  1891  was  21,622  short  tons  of  can- 
nel  coal,  worth  $49,950  at  the  mines.  This  was  an  increase  over  1890 
of  300  tons  in  quantity  and  $4,716  in  value.  The  coal  is  shipped  over 
the  Charleston,  Cincinnati  and  Chicago,  and  the  Ohio  and  Big  Sandy 
railroads.  Considerable  attention  has  been  directed  towards  the  canuel 
coals  of  Johnson  county  during  the  past  year,  and  it  is  very  probable 
that  fhture  reports  will  show  much  larger  production.  One  hundred 
and  fifty- three  men  found  employment  for  an  average  of  283  days  in 
188L 
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Coal  product  of  Johnson  county,  Kentucky,  Hnce  1889, 


Ye»n. 

Short  tons. 

Yaan. 

ffiuirttoiii. 

1889 .. 

(a)t2.847 
21,222 

1891 

21,622 

1890... 

■ 

•  Inolndes  7,555  tons  produced  fhnnwnmtry  iMiiks. 

Km>x county. ^Qo2l  produced  in  1891, 100,000  short  tons;  spot  valae, 
#100,000. 

No  product  from  Knox  county  has  been  reported  prior  to  1889.  In 
that  year  the  output  was  47,503  tons,  valued  at  $41,000.  It  increased 
to  90,000  tons,  worth  $69,600  in  1890,  and  added  10,000  more  tons  in 
1891.    The  Louisville  and  Nashville  railroad  handles  the  output. 

Lavrel  oowniy. — Goal  produced  in  1891, 308,242  short  tons ;  spot  value, 
$308,019. 

Notwithstanding  an  increased  product  of  17,064  tons  over  1890, 
Laurel  county  drops  from  second  place  in  producing  importance  to 
third,  changing  positions  with  Ohio  county.  The  value  of  the  product, 
however,  is  greater  by  $54,631  than  that  of  Ohio  county,  but  still  does 
not  take  second  place  in  this  regard,  owing  to  an  advance  in  the  prices 
obtained  by  operators  in  Whitley  county,  which  put«  the  value  of  their 
product  second  in  the  State.  In  the  production  of  the  308,242  tons  in 
1891, 798  men  were  engaged  for  an  average  of  233  days,  against  680  men 
for  226  days  in  producing  291,178  tons  in  1890.  The  following  table 
shows  the  annual  production  in  Laurel  county  since  1887 : 

Coal  product  of  Laurel  county,  Kentucky,  since  1887 » 


Years. 


1887 
1888 
1889 


Short  tons. 


226, 617 

(a) 
280,451 


1890 
1891 


Short  tona. 


291,178 
808,242 


a  Not  reported. 

Lawrence  coumty.-^Co^X  produced  in  1891,  80,848  short  tons;  spot 
value,  $80,848. 

The  output  was  19,352  tons  less  than  in  1890,  but  greater  than  that 
of  1887  or  1889,  the  only  other  previous  years  for  which  the  report  of 
output  is  obtainable.  The  mines  are  in  the  southeastern  corner  of  the 
county,  on  the  line  of  the  Ohio  and  Big  Sandy  railroad,  over  which  the 
coal  is  shipped. 
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Coal  product  of  Lawrence  county y  Kentucky,  Hnee  1S87, 


Ymts. 

Short  tons. 

Ymts. 

Short  tooi^ 

1817 

46,598 

(a) 
79,787 

1890 

100,200 
80,848 

1888 

1891 

1888 

a  Xot  repoirted. 

McLean  county. — ^Tlie  returns  for  McLean  county  in  1890  and  1891  are 
inoomplete.  The  product  is  estimated  at25,000  shorttons  for  each  year. 
The  output  in  1889  was  35,177,  and  in  1887, 13,653  short  tons. 

Muhlenburg  county. — Goal  produced  in  1891,  260,315  short  tons;  spot 
Talue,  $219,695. 

Muhlenburg  county  holds  fifth  place  among  the  coal-producing  coun- 
ties of  the  State,  but  is  only  5,201  short  tons  behind  Whitley  county  in 
the  number  of  tons  produced  in  1891.  The  product  of  Muhlenburg 
county  in  1891  was  19,332  more  than  in  1890,  the  value  increasing 
126,365.  The  coal  is  shipped  over  the  Newx>ort  News  and  Mississippi 
Valley,  the  Owensboro  and  Nashville,  the  Louisville  and  Nashville 
railroads  and  by  the  Green  river  boats.  The  number  of  men  employed 
in  1891  was  586  for  an  average  of  215  days  against  495  men  for  213  days 
ml890. 

Coal  product  of  Muhlenburg  county,  Kentucky,  Hnoe  1887. 


Yean. 


1887 
1888 
1889 


Short  tons. 


189, 511 

(•) 
206,855 


Yean. 


1890 
1891 


Short  toot. 


340,088 
200,315 


a  Not  reported. 

Ohio  county. — Goal  produced  in  1891,  322,411  shorttons;  spot value^ 
•253,378. 

In  1891  Ohio  county  took  second  place  in  importance  of  coal  produc- 
tion, Bux)er8eding  Laurel  county.  In  the  value  of  the  product,  however, 
Ohio  county  still  retains  third  place,  being  outclassed  by  Whitley 
eounty  in  this  respect.  The  output  in  1891  was  54,675  short  tons  in 
excess  of  1890,  the  increase  in  value  being  $45,306.  All  of  the  product 
sent  to  a  distance  is  shipped  over  the  Newport  News  and  Mississippi 
VaUey  railroad.  In  1891  employment  was  given  to  625  men  for  an  aver- 
age of  226  days  against  520  men  for  236  days  in  1890. 

Coal  product  of  Ohio  county,  Kentucky,  eince  1887. 


1887 

1888 
1889 


Shorttons. 


150,578 
(a) 
248,253 


1890 
1891 


Short  ton*. 


297,786 
882»411 


a  Not  reported. 
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Pulashi  county. — Goal  produced  in  1891, 15,810  short  tons;  spotvahie, 
$21,948. 

In  1887  four  mines  reported  a  product  of  148,385  short  tons.  In 
1889  three  mines  produced  82,278  tons,  the  output  of  country  banka 
increasing  the  total  to  84,363  tons.  The  output  in  1890  was  estimated 
at  12,000  short  tons,  the  product,  as  in  1891,  being  reported  firom  only 
one  mine. 

Union  county. — Goal  produced  in  1891,  86,678  short  tons;  spot  value, 
$109,598. 

The  amount  of  coal  taken  from  Union  county  mines  in  1891  was 
18,915  short  tons  more  than  the  product  of  1890,  the  value  increasing 
$36,599.  The  coal  is  shipped  by  rail  over  the  Ohio  Yalley  railroad,  and 
by  boats  on  the  Ohio  river. 


Coalproduet  of  Union  oountif,  Kentuokjf,  Hnee  1887, 


1887 
1888 
1888 


Short  tons. 


47,180 

(a) 

66,556 


1800 
1881 


Short  tons. 


67,768 
86,078 


a  Kot  reported. 

Webster  county. — Goal  produced  in  1891,  33,883  short  tons;  spot 
value,  $29,670. 

In  1890  the  product  of  Webster  county  was  38,016  short  tons,  valued 
at  $24,860,  showing  an  increase  in  1891  of  867  short  tons,  and  a  gain 
in  value  of  $4,810.  Only  one  mine  reports  shipments  to  distant  mar- 
kets, the  Louisville  and  Nashville  railroad  transporting  the  product 

'  Coal  product  of  Webster  county,  Kentucky,  for  three  yearg. 


Yean. 

Short  tone. 

Vesn. 

Short  tons. 

1880 

82,720 
83,016 

1801 

88,888 

1880 

Whitley  county. — Goal  produced  in  1891,  265,516  short  tons ;  spot 
value,  $315,235. 

Whitley  county  in  1891  comes  fourth  in  the  state  in  the  amount  of 
coal  produced,  and  second  in  value  of  the  output.  The  product  during 
the  year  was  2,975  short  tons  more  than  in  1890,  and  greater  than  that 
of  any  previous  year. 

The  mines  gave  employment  to  680  men  for  an  average  of  190  days 
in  1891  against  625  men  for  204  days  in  1890.  The  product  is  shipped 
over  the  Louisville  and  Nashville  and  the  East  Tennessee,  Virginia 
and  Georgia  railroads. 
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Coal  proauct  of  n'hitley  cauf^y,  JLentucley,  since  1887. 

Yean. 

Short  tons. 

Yean. 

• 

Short  tons. 

1887.. 

1888.. 
1888.. 

223,337 

(a) 
184.874 

1890 

202,641 
285,516 

1891 

a  Kot  reported. 

Other  counties. — ^In  addition  to  the  coal-producing  counties  of  Ken* 
tacky,  of  which  mention  has  been  made  in  the  foregoing  report,  there 
are  twenty-six  counties  which  produced  coal  from  country  banks  in  IdSQ^ 
and  which  are  not  enumerated  in  this  report,  the  product  being  in- 
cluded in  the  180,000  tons  estimated  from  this  source.  These  counties 
are  Breathitt,  Olay,  Edmonson,  Elliott,  Floyd,  Grayson,  Greenup,  Har- 
lan, Jackson,  Knott,  Lee,  Leslie,  Letcher,  Madison,  Magoffin,  Martin, 
Menifee,  Morgan,  Owsley,  Perry,  Pike,  Powell,  Sockcastle,  Todd, 
Wayne  and  Wolfe, 

MAINE. 

A  discovery  of  a  vein  of  coaJ  is  reported  to  have  been  made  by  a 
company  prospecting  on  Gape  Small  Point,  in  Sagadahoc  county.  It 
is  on  a  small  point  of  land  projecting  into  the  Atlantic  Ocean  at  the 
mouth  of  the  Kennebec  river.  The  vein  of  coal  is  said  to  have  been 
struck  at  the  depth  of  870  feet.  The  coal  is  claimed  to  resemble  Eng- 
lish cannel  coal,  the  vein  being  about  2  feet  thick. 


MABYX.AKD. 

Total  product  in  1891,  3,820,239  short  tons;  spot  value,  $3,082,515. 

The  coal  product  of  Maryland  in  1890  was  3,357,813  short  tons,  oi 
2,998,047  long  tons,  valued  at  $2,899,572.  The  increase  in  1891  was, 
therefore,  462,426  short  tons,  or  412,845  long  tons, with  an  increase  in  value 
of  $182,943.  Ldl  the  preceding  report  (1889  and  1890)  it  was  stated  that 
the  rebuilding  of  the  Chesapeake  and  Ohio  canal  would  afford  facilities 
for  increased  shipments  from  the  Maryland  mines,  and  the  prediction 
has  been  borne  out  in  fact.  The  railroads  carrying  coal  from  the  Mary- 
land mines  (all  of  which  are  in  Allegany  county)  are  the  Pennsylvania, 
Baltimore  and  Ohio,  Cumberland  and  Pennsylvania,  and  the  Georges 
Greek  and  Cumberland.  The  total  number  of  employes  in  1891  was 
3,891,  who  worked  an  average  of  244  days,  against  3,842  men  for  the 
same  number  of  days  in  1890.  The  following  table  shows  the  distribu- 
tion of  the  product  in  1891,  the  estimated  output  of  small  banks  (8,000 
short  tons)  being  included  in  the  amount  sold  to  local  trade: 
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Coal  product  of  Maryland  in  1S91. 


THBtzihuHon. 


Shivt 


Loaded  at  the  minea  for  ahipment 

Sold  to  local  trade  and  uaed  by  employis 
Uaed  at  mines  for  ateam  and  heat 

Total  prodoot 

Total  valne 

Total  number  of  emploris 

▲rerage  number  of  days  w orked 


8,771,584 
80, 059 
11, 


8,820,289 

13,088,516 

8,881 

2U 


The  following  table  shows  the  annaal  outpatof  coal  inMaryland  ainoe 
1883: 

Product  of  ooal  in  Maryland  from  1S8S  to  1891. 


Years. 


1883 

1884 
1885 
1886 
1887 


Short  tons. 


2, 476, 075 
2, 7«5, 617 
2, 833, 337 
2, 517, 577 
8,278,023 


Years. 


1888 
1889 
1890 
1891 


Short 


8, 479, 470 
2,939,7U 
8,357,818 
8,820,238 


Mr.  H.  W.  Shaidt,  manager  of  the  Gumberland  Daily  News,  of  Ouia- 
berland,  Maryland,  has  fhmished  the  Survey  with  a  copy  of  the  report 
of  the  Cumberland  coal  trade  in  1891,  from  which  the  following  tables 
are  carried  forward  for  that  year: 

Frodwii  of  coal  in  Maryland  from  1883  to  1891, 


Companiea. 


Consolidation  Coal  Company 

Vew  Central  Coal  Company 

G^rees  Creek  Coal  and  Iron  Company .... 

Haryland  Union  Coal  Company 

Boraen  Minine  Company 

Kary  land  Coal  Company 

American  Coal  Company 

Potomac  Coal  Company 

Hampshire  and  Baltimore  Coal  Company  . . 
Atlantic  and  Greorgea  Creek  Coal  Company 

(Pekin  mine) 

Swanton  Mininff  Company 

Bl»n  Atoo  Coal  Company 

Piedmont  Coal  and  Iron  Company 

Union  Mininc  Company 

National  Coal  Company 

Davis  and  Elkina  mine 

James  Ryan 

George  M.  Hansel , 


Total. 


1888. 


Longtong, 
466,288 
210,850 
257,490 
187, 105 
151,665 
235,854 
190.055 
139.723 
194,534 

69,000 
84,905 
84,721 
4,619 
6,024 
88,998 


2,210,781 


188L 


Long  tent. 
^,212 
210, 140 
266,042 
117, 180 
162, 057 
205,736 
194,830 
160,463 
36,416 

75,467 

28,620 

100,961 

1,250 

5,310 

42,680 

74,437 


2,468,801 


1885. 


LongtonM. 

710,064 
803,814 
257,343 
98,096 
179. 537 
365,319 
220.339 
196,280 


64,938 
68,862 
60,192 
32 
6,641 
48.807 
58,002 


2,529,786 


1886. 


Long  torn. 
675,652 
149,561 
265,942 
116,771 
187,747 
288,742 
2U,305 
166,757 


7,821 
42,688 
65,830 
1,678 
6,824 
62,637 
68.882 


8,247,887 


1887. 


LongUmt. 
836,799 
181,906 
804,012 
148,523 
192,686 
816.518 
259,632 
200,798 


ei,610 
11,084 


7.500 

U7.775 

82,667 

8,608 

1» 


2,026,808 
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Product  of  ooal  in  Maryland  from  188S  to  IffPi— Continned. 


OompialM. 

1888. 

1889. 

1880. 

1881. 

CimaalldAtiOIl  C(M1  GflBIMnT 

Long  torn. 
1,023.349 
169,484 
437,092 
106.620 
212. 520 
340.866 
287,058 
208,777 

6,376 
58,388 

LongUmt. 
871,463 
118,985 
811.258 

Longt&tu. 
956,031 
218.169 
861,810 

Lang  tons. 
010,977 
206,818 
866,927 

UTetr  Oantnl  Coal  OomiMaiT 

OaorsM  Creek  Ooel  Ana  Ixon  Company .... 
HeryiADd  UnioikCoel  ComiMUiT.....  ■•..... 

BoraeD  Mintnff  ComiMuiT  .................. 

906,549 
968,488 
997.537 
206,212 

8,884 
40,748^ 

290,066 
866,889 
886,781 
X17,289 

762 
41,401 

800,268 
406,464 
449,631 
184,706 

Mnrlaiid  Ooal  CoiDDUT  .....a...... 

AmerioAii  Coal Compaay  . ^...•. ...... ^--r-- 

Potomao  Ooal  OomoaoTT 

Atiantie  and  Qeorgua  (>e«k  Coal  Company 

IPnkin  mine)  --,.,.......-. ...XT.. 

Rwanim  Mining  ComiMuiy  ..'.........x 

83,029 

Bben  Atou  Com  Comnanr....... 

TTnlon  "M'i'niii  tr  OmnnAnv 

6,396 
76,502 

8,734 
72,571 
18,U80 

17,933 
60,200 

179,232 

KatioBal  Ooal  OomDanv 

PtTla  A  ICIklnt  mine  ...«.•.... 

98,443 

JanaaKTan 

Oewj»M-  Hanael 

8,559 

60,867 

399 

113 

123,429 

288 

71,837 

21,310 

2,493 

Bartmi  and  Gaoi^gea  Creek  Valley  Company . 

175,838 

11 

66,644 

62,917 

29,008 

116 

201,124 

76,503 

62,832 

42,439 

9,726 

Biff  Vein  Ooal  CompanT  -  r . . , . . 

PiMinMifnt^Oiimberlanii  Ooal  Oompanv  ....  - 

AntiiAn^r  1fflnf«kiv  nnmnonv  .                              

Tatel 

8,106,670 

2,687,838 

8,281,187 

3,420,760 

M^um- 
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Total  tUpmentt  from  Ike  Cinmberla»i  OMtl  JkU  to 

FrantbnrK  reiiOB. 


i" 


71, 7*5 
117,798 
S87,  ISB 
3U,2K 

.   Kt.Ui 


5M7< 

Ti*k. 

673,' a*a 

tai.iMi 

.Kt.tH 

i.m 

i! 


is.sui 

asLsa 

78,T7« 


1H,SU 

mm 
ioi,ui 


113'  *J0. 

lu'lB! 

w«i 

117,  a» 

•00.TO 

m,m\ 

ta,w4 

'■'  "'■'  ■^■^sB.asBjT.mioi 

COAL. 
MarjUmd  amd  Wwt  Virginia  from  l$it  to  IS91. 


359 


1              FTortboriHglDn. 

Piodmonl  regi™. 

TotaL 

1 

uiliud. 

i 
h 

fl 

11 

1 

1 

1 

ll 

s' 

11 

, 

ss 

SZ 

w 

t^ 

L«V 

s- 

£? 

ss? 

lolon 

I*,8M 
3(,«U 

M.TOB 
SI.  MO 

ii 

8U.ITI 

033,970 

mtsi 

532,  *BS 

78B:<H» 
»».«71 

ii 

903,  *M 
LOT*.  331 

1,330|44S 
1.717.075 

3.au.4Ti 

3,974.101 
1410,806 
3,342.773 
l,S3E.0ei 

i»S 

iaa 

iSi:SS 

3,806.074 

i«ffi 

3,«71.0«7 
3.313,880 

t!S:S 

™,T2i 

I8S,3I)« 

B&,ii6          4TB|ud       tlt3,T9fl 

(1,928.       wliKi      nisji 

C3.0«0|         3«S,U>r.       ^H.3Sl 

W.027       3ie,H<<      <n,«84 

t4,S32           3W.3m!      lea.UZ 
T1.345.           MO,  193.       3*3.  «I2 

SSj    SiS;  !S1I! 

i;Sl  .as 

!gS 

"""S 

.11 

ao,Nt 

as 

103,  7W 
IM,  lU 
1(0.800 

1,780,710 

,301237 
1,070,7TB 

370,838 

is 

next 

Mi.8M 
1U,2M 

as 
Si 
lis 
■.as 

1,474,  Off 

1? 

«(i.im 

tS,7J3 

tn.xa 

338,001 

SI 

l.t7B,60a,      SM,S18 
1,085,240:      360, 7B2 
l.U4T0«l      wo  UO 
3,233,928      3M,SM 

n,ue 

3i 

US.tHB 

i 

ii 

IS 

1,723.3*1 

(«)a,8M,zas 

3n,3*E 

»8,700 
GT.*SR 

"'8i,iM 

m.«.,H»,,SUI,..7.....!l.,T« 

MM,  IB 

1.1TE,M» 

i7,Tn.8» 

U.H»,«IO 

T,  7*1.  aw 

71,««,318 
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MICHIOAX. 

Total  product  In  1891,  80,307  short  tons;  spot  value,  $133,387. 

The  amount  of  coal  produced  in  Michigan  in  1891  was  5,330  short 
tons  more  than  in  1890,  but  the  value  decreased  from  (149,195  in  1890 
to  1133,387  in  1891,  a  loss  of  $15,808.  Jackson  and  Shiawassee  coun- 
ties continue  to  produce  all  of  the  commercial  product,  the  estimated 
output  from  other  localities  being  about  4,000  tons.  The  coal  of  Shia- 
wassee county  (about  15  per  cent,  of  the  total  product)  is  shipped  over 
the  Detroit,  Orand  Haven  and  Milwaukee  railroad,  the  Jackson  county 
product  going  over  the  Michigan  Central.  The  distribution  of  the  coal 
product  oi  Michigan  in  1891  is  shown  in  the  following  table: 

Coal  product  of  Michigan  in  1891, 


Distribution. 


Loaded  at  mines  for  shipment 

Sold  to  local  trade  and  used  by  employ6s 
IJsed  at  mines  for  steam  and  neat 

Total 

Total  Talne 

▲▼erage  price  per  ton.... ^ 

Total  nnmber  of  employte 


Short  tons. 


53,138 

21, 515 

5,660 


80,307 

$133, 387 

$1.66 


In  the  following  table  is  shown  the  annual  product  of  coal  in  Michi- 
gan since  1887.  The  largest  output  for  any  one  year  was  in  1882,  when 
a  total  of  135,339  tons  was  obtained.  The  suspension  of  two  of  the 
larger  companies  in  the  following  year  reduced  the  product  nearly  60 
per  cent.,  and  the  loss  has  not  since  been  made  up. 

Product  of  coal  in  Michigan  from.  1877  to  1891. 


PreTious  to  1877 

1877 

1878 

1879 

1880 

1881 

1882 

1883 


Short  tons. 


350,000 

69,197 

85.  322 

82,015 

129. 053 

130, 130 

135, 339 

71,296 


1884 

1885 
1886 
1887 
1888 
1889 
1890 
1891 


Short  toBfl. 


M,7U 
45,178 
60.484 
71,481 
81,407 
87,481 
74,977 
80,807 


MII9^NESOTA. 


Goal  is  reported  to  have  been  discovered  near  Granite  Falls  in  this 
State,  but  the  seam  is  not  more  than  12  inches  in  thickness,  and  it  is 
doubtful  if  it  will  prove  of  practical  value. 


MISSISSIPPI. 


A  discovery  of  a  vein  of  coal  has  been  reports  near  Alexander,  but 
no  attempt  to  develop  the  property  was  made  in  181H,  so  far  as  could  be 
learned. 
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MISSOURI. 

Total  product  in  1891,  2,674,606  short  tons;  spot  value,  $3,283,242. 

The  output  of  coal  in  Missouri  during  1891  exhibits  a  decrease  as 
oompared  with  1890  of  60,615  short  tons.  The  decrease  in  value  was 
199,616.  Comparing  the  total  product  as  reported  to  this  Bureau 
with  tiiat  obtained  by  Mr.  0.  C.  Woodson,  State  Mine  Inspector,  for 
the  fiscal  years  ending  June  30,  the  followiiig  differences  are  observed: 
The  State  report  gives  the  total  product  for  1891  at  2,660,018  short  tons, 
which,  is  24,588  short  tons  less  than  that  obtained  by  the  Survey's  in- 
quiries. The  value  reported  by  the  mine  inspectors  was  (3,480,867, 
being  $197,625  more  than  that  reported  to  the  Survey.  These  differ- 
ences, however,  being  so  comparatively  small,  tend  rather  to  show  the 
correctness  of  both  compilations  than  any  shortcomings  in  either.  The 
inspector's  report  shows  an  increase  in  the  product  of  1891  of  212,619 
tons  over  that  of  1890.  According  to  the  Survey  returns  for  the  two 
years  there  is  a  decrease  in  1891  of  60,615  short  tons.  This  difference 
is  accounted  for  by  the  State  reports  covering  the  fiscal  year  and  the 
one  for  1890,  including  all  of  the  mild  winter  of  1889-'90,  whereas  the 
Survey  reports  for  1890  get  the  benefit  of  the  better  season  in  the  win- 
ter of  1890-'91.  The  total  product  for  the  calendar  year  1890,  according 
to  the  Survey,  was  295,822  tons  greater  than  that  of  the  fiscal  year  re- 
ported by  the  mine  insx)ector. 

The  following  table  shows  the  production  of  the  State,  by  counties, 
with  the  distribution  and  value: 


Coal  product  of  Miaaouri  in  1891,  bjf  oounUot. 


Adsir 

Aadraln 

Barton 

Bates 

Boone  

CaldweU 

Callaway 

Gnmdj 

Henry 

Jobn8<Ai 

La  Fayette  .. 

Linn 

ICacon 

Montgomery . 

Korgan 

Putnam 

Bandolpb.... 

Bay 

Si.  Clair 

Vernon 

SoiaU  mines. . 


Total 


Loaded  at 
mines  for 
shipment. 


Short  tons. 
10,650 
2,430 
83,577 
609,300 
1U,230 
37,324 
11,740 


94,734 

3,600 

265,747 

22,466 

550,396 

156 


116, 677 

269,704 

204,843 

2,500 

45,641 


3,350,707 


Sold  to 
local  trade 
and  used 
by  em- 
ployes. 


265,595 


Used  at 
mines  for 

st«am 
and  heat. 


Short  tons. 

Short  tons. 

40 

250 

5,409 

843 

675 

750 

7,042 

12,238 

6,110 

12,502 

1,239 

10,568 

150 

28,000 

2,000 

7,002 

1,130 

1,000 

9,217 

2,429 

3.987 

541 

8,033 

24,674 

15,773 

200 

220 

1,042 

4,047 

1,726 

3,000 

5,683 

3,013 

1,476 

900 

140, 000 

68,304 


Total 

amoaut 

produced. 


Short  tons. 

10,940 

8,772 

85,002 

628,580 

16,340 

51,065 

22,458 

30,000 

102,866 

4,500 

277, 393 

26,994 

592, 105 

16.129 

•220 

122,666 

274, 520 

213, 539 

2,500 

48,017 

140,000 


2, 674, 606 


Total 
▼alue. 


$19, 175 

13,723 
103, 780 
654,160 

24,510 
110,008 

32,601 

61,500 

137. 617 

6,750 

430,581 

32,  018 
608,974 

21,842 

440 

160, 508 

291, 955 

'U6, 23G 

1,800 

50,004 
175,000 


3, 283. 242 


Aver- 
age 
price 
per  ton. 


$1.75 
1.57 
1.22 
1.04 
1.50 
2.15 
1.42 
2.05 
1.83 
1.50 
1.55 
L19 
1.02 
1.35 
2.00 
L31 
LOe 
1.62 
.72 
1.04 


1.23 


Nxtm- 
ber  of 

days 
active. 


300 
180 
221 
235 
257 
230 
230 
297 
218 
164 
206 
240 
228 
200 
100 
196 
249 
178 
100 
181 


Aver- 
age 
number 

em- 
ployed. 


218 


40 

33 

263 

1,077 

53 
104 

90 

00 
286 

18 
850 

90 
1,198 

37 

3 

430 

535 

753 

20 
189 


6,199 


The  largest  product  in  any  one  year  was  in  1888,  when  a  total  of 
3,909,967  short  tons  was  reported  as  having  been  obtained.    This  «^Ei\o\s;s^ 
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was  probably  an  over-estimate,  as  a  study  of  the  following  table  will 
show: 

Product  of  coal  in  Missouri  from  187S  to  1891* 


Yean. 

Short  tons. 

Years.       ;  Short  tona. 

1 

Yeara. 

Short  tons. 

1873 

784,000 
799.680 
840,000 
1, 008, 000 
1,008,000 
1, 008, 000 
1,008,000 

1880 1     1-6M.000 

1887 

3,209,916 
3,909.067 
2.557,823 
2,  7:J5, 221 
2,674,606 

1874     

1881 

1,060,000 

1888 

1876 

1882 

2,240,000 
2,520,000 
2.800,000 
8,080,000 
1,800,000 

1889 

1876 

1883 

1890 

1877    

1884 

1891 

1878 

1885 

1879 

1886 

Strikes. — ^Mr.  Woodson  in  his  report  states  that  during  the  fiscal  year 
ending  June  30, 1891,  there  were  ten  strikes  in  the  coal  mines  of  Mis- 
souri Of  these,  six  were  unsuccessM,  viewed  from  the  miners'  staud- 
point,  two  succeeded,  and  two  were  compromised.  By  these  strikes 
603  employes  were  thrown  out  of  employment,  entailing  an  average  loss 
to  each  of  $39.35,  the  total  loss  in  wages  aggregating  $23,730. 

PRODUCTION  IN  1891,  BY  COUNTIES. 

Adair  county. — Coal  produced  in  1891, 10,940  short  tons;  spot  value, 
$19,176. 

Only  two  mines  in  Adair  county  come  within  the  scope  of  the  Sur- 
vey investigation,  though  the  State  report  names  five  others  operating 
in  the  winter  months  for  local  consumption.  The  large  mines  are  on 
the  line  of  the  Quincy,  Omaha  and  Kansas  City  railroad,  over  which 
the  coal  is  shipped. 

Coal  prodtiot  of  Adair  ooimty,  Missouri,  for  ikree  year$. 


Yean. 


1889 
1880 


Short  tons. 


18,592 
(a)  16, 000 


Yeftn. 


1891 


Short  tons. 


10,  MO 


a  BsUmated. 


Audrain  county, — Goal  produced  in  1891,  8,772  short  tons;  spot 
value,  $13,723. 

Owing  to  incomplete  returns  the  product  of  Audrain  county  is 
partly  estimated.  As  given,  there  is  a  decrease  as  compared  with  1890 
of  11,489  short  tons.  The  coal  is  shipped  over  the  Chicago  and  Alton 
railroad  from  Yandalia. 


Coal  product  of 

Audrain  county,  Missouri,  since  1887. 

Yean. 

Short  toDB. 

Years. 

Short  tons. 

1887 .. 

102,082 
26,104 

1890 

90.  Ml 
8.772 

1888.. 
1889.. 

1891 

•list  reported. 
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Barton  county. — Coal  produced  in  1891,  85,002  short  tons;  spot 
value,  $103,780. 

Compared  with  1890  the  product  of  Barton  county  shows  an  increase 
of  56,502  short  tons,  or  nearly  200  per  cent.  The  increase  in  value  was 
$73,580,  or  about  244  per  cent.  The  increase  is  due  to  greater  output 
at  the  mines  of  the  Wear  Goal  Company  at  Minden  and  the  addition 
of  the  Morgan  shaft,  also  at  Minden,  not  previously  reported.  Western 
Mine  No.  4,  of  the  Western  Coal  and  Mining  Company,  was  abandoned 
on  March  1, 1892,  having  produced  only  9,802  tons  in  1891.  The  prod- 
uct of  Barton  county  is  shipped  over  the  Kansas  City,  Fort  Scott  and 
Memphis,  the  Missouri  Pacific,  and  the  Gulf,  Colorado  and  Santa  Fe 
railroads. 

Coal  product  of  Barton  countyf  Mi$80ur%f  since  18S7. 


Yean. 


1887 
1888 
1889 


Short  tons. 


132, 276 
(a) 
81,187 


Years. 


1890 
1891 


Short  tons. 


28,500 
86,002 


A  Not  reported. 

Bates  county, — Coal  i)r()duced  in  1891,  628,580  short  tons;  spot  value, 
$654,160. 

Bates  county  is  the  most  important  in  point  of  coal  production  in  the 
State,  though  in  1891,  owing  to  a  decrease  in  its  output  of  123,122  short 
tons  and  an  increase  in  the  product  of  Macon  county,  the  latter  comes 
within  10  per  cent,  of  taking  the  lead. 

For  the  purpose  of  comparison  the  following  table  is  given,  showing 
the  product  of  Bates  county  for  the  calendar  years  1890  and  1891,  as  re- 
ported to  the  Survey,  and  for  the  fiscal  year  ending  June  30,  accord- 
ing to  Mr.  Woodson's  report: 

dnnparaiiiBe  reports  of  product  of  Bates  oounty,  Missouri,  for  calendar  and  fiscal  yetws. 


Years. 


1889 

1890 

TotalB  for  two  years 


Snrvev 
report. 


Short  t(ms. 
751.  702 
628, 580 


1, 380, 282 


State 
report. 


Short  tons. 
671,373 
726i273 


1,397,646 


The  following  table  shows  the  output  of  Bates  county  since  1887: 


Coal  prodtui  of  Bat^s  county,  Missouri,  smee  18S7, 


Years. 


1817 
1888 
1889 


Short  tons. 


1, 071. 106 

(a) 
755, 989 


Years. 


1800 
1891 


Short  tons. 


751.  702 
628,580 


•  Hot  reported. 
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The  mines  of  Bates  county  gave  employment  in  1891  to  1^077  men  for 
an  average  of  235  days,  as  against  1,315  men  for  215  days  in  1890.  The 
most  of  the  product  is  shipped  over  the  Missouri  Pacific  railway  from 
Bich  Hill  and  Worland.  The  remainder  goes  over  the  Kansas  Oity, 
Fort  Scott  and  Memphis,  and  the  Kansas  City,  Nevada  and  Fort  Smith. 

Boone  (Hrnntjf. — Goal  produced  in  1891, 16,3^  short  tons;  spot  value, 
$24,510. 

The  product  of  Boone  county  in  1891  was  660  tons  less  than  in  1890. 
The  average  price  per  ton  realized  is  reported  at  $1.50  for  each  year 
and  the  value  decreased,  accordingly,  $990.  About  10,000  tons  of  the 
output  in  1891  was  shipped  over  the  Wabash  railroad;  the  remainder 
was  used  for  local  consumption. 

CM  product  of  Boone  county ^  Misiourif  far  three  yeare. 


1889 
1880 


Short  ton*. 


81,405 
17,000 


1881 


Short  tons. 


1«,84A 


OcUdweU  oounty. — Goal  produced  in  1891, 51,065  short  tons ;  spot  value, 
$110,008. 

Only  one  company  reported  production  in  1890,  whereas  four  contrib- 
uted to  the  output  in  1891,  resulting  in  an  increased  product  of  29,466 
short  tons,  or  nearly  140  per  cent.  The  value  increased  $67,302,  or 
nearly  158  per  cent.  The  product  is  shipped  over  the  Chicago,  Mil- 
waukee and  Saint  Paul,  and  the  Hannibal  and  Saint  Joseph  railroads. 

CotU  product  of  Caldwell  county ,  Mi99<mrif  einee  1SS7. 


Yean. 


1887 
1888 
1888 


Short  tons. 


26,000 

(a) 

13,694 


Ymhtb. 


1890 
1891 


Short  tout. 


SI,  086 


a  Kot  reported. 

OaUawa/y  county, — Coal  produced  in  1891,  22,458  short  tons;  spot 
value,  $32,661. 

The  product  of  coal  in  this  county  in  1890  was  reported  firom  one 
mine  only.  In  1891  seven  mines  report.  Of  five  of  these  the  output  is 
used  entirely  for  local  consumption.  The  product  of  one  is  consumed 
by  the  company  mining  it,  in  the  manufacture  of  fire  brick.  About  35 
per  cent,  of  the  remaining  colliery's  output  is  consumed  locally,  the  rest 
being  shipped  over  the  Chicago  and  Alton  railroad. 

Compared  with  1890,  the  product  of  Callaway  county  in  1881  shows  an 
increase  of  17,127  short  tons  and  $24,666. 
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Coal  product  of  Callaway  oountfff  Missouri,  for  three  year%m 


Yean. 

Short  tons. 

Yean. 

Short  tona. 

1888 

16,053 
ft,  881 

1881 

22,468 

1800 

Cooper  county. — 'So  report  of  prodaction  in  1891  has  been  received  hy 
the  Sorvey.    The  state  mine-inspector  reports  a  product  of  2,200  tons. 

Qrundif  county.— The  product  of  Grundy  county  for  1891  was  30,000 
short  tons,  against  24,000  tons  in  1890.  Shipments  are  made  over  the 
Chicago,  Bock  Island  and  Pacific  railroad.  FoUowiag  is  the  annual 
output  of  the  county  since  1887 : 

Coal  product  of  Qrwi^y  county,  MtssouH,  einoe  2887. 


1887 
1888 
1889 


Short  tons. 


86,183 

(a) 

28,401 


1890 
1891 


Short  toDib 


24,000 
80,000 


•Not  reported. 

Henry  county. — Goal  produced  in  1891, 102,866  short  tons;  spot  value, 
•137,617. 

Comparison  with  the  product  of  1890  shows  the  output  in  1891  to 
have  decreased  6,902  short  tons,  with  a  loss  in  value  of  $24,378.  Ac- 
cording to  the  state  report  the  product  for  the  fiscal  years  increased 
from  127,281  tons  in  1890  to  144,139  tons  in  1891,  a  gain  of  16,858  tons. 
The  product  is  shipped  over  the  Kansas  Oity,  Fort  Scott  and  Memphis, 
the  Missouri,  Kansas  and  Texas,  and  the  Kansas  City  and  Southern 
railroads.  The  mines  gave  employment  to  286  men  for  218  days  in 
1891,  against  311  men  for  207  days  in  1890. 

Coal  product  of  Henry  ooumty,  Missouri,  since  1887. 


1887 
1888 


Short  tona. 


199,777 

(a) 
180,118 


Yean. 


1880 
1891 


Short  tona. 


189,768 
102,886 


•  Not  reported. 

Lafa/yette  county. — Goal  produced  in  1891,  277,393  short  tons;  spot 
value,  9430,581. 

As  a  coal-producer  Lafayette  county  comes  third  in  the  state,  follow- 
ing Bates  and  Macon  counties,  but  being  closely  pressed  in  1891  by 
Randolph  county,  with  a  product  of  274,520  short  tons.  Compared 
with  1890,  the  output  of  Lafayette  county  in  1891  has  decreased  70,295 
short  tons.    The  coal  is  consumed  chiefly  ia  Kansas  City,  which  mar- 
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ket,  being  not  more  than  50  mfles  distant  from  the  Lafayette  county 
mines,  gives  them  a  considerable  advantage  over  those  of  other  conn- 
ties.  The  Missouri  Pacific  and  the  Ohicago  and  Alton  railroads  handle 
most  of  the  traffic,  a  small  portion  of  the  product  going  by  Missoori 
river  boats.  During  1891,  850  men  were  employed  for  an  average  of 
206  days. 

Coal  product  of  Lirfayetie  oounty,  MUiourif  HnceISS?, 


1887 
1888 
1889 


Short  tons. 


852,087 
848,670 


1890 
1891 


Short  tons. 


847,688 
277,303 


•  Not  reported. 

Linncawnty. — Goal  produced  in  1891,  26,094  short  tons;  spot  value, 
$32,018. 

The  total  product  of  Linn  county  reported  to  the  Survey  in  1890  was 
1,300  tons,  all  used  for  local  consumption  at  Brookfield.  The  1891 
product  is  increased  by  the  output  of  mine  No.  32,  operated  by  the 
E^ansas  and  Texas  Goal  Gompany  at  Marcelline,  not  previously  re- 
ported. This  mine  is  on  the  line  of  the  Atchison,  Topeka  and  Santa 
Fa  railroad,  over  which  it  goes  to  market. 

Coal  product  of  Linn  county f  Missouri,  since  18S7* 


Te«n. 

Short  tons. 

Teart. 

Short  tona. 

1887 

728 

(•) 
6,992 

1890   

1,300 
96,994 

1888 

1891 

1889 

•  Kotn 

»ported. 

Maoon  oowaty. — Goal  produced  in  1891,  592,105  short  tons;  spot  value^ 
$008,974. 

As  a  coal-producer  Macon  county  ranks  second  in  the  State,  having 
an  output  in  1891  but  36,475  tons  less  than  Bates  county,  which  comes 
first.  The  product  in  1891  was  52,044  short  tons  in  excess  of  that  in 
1890,  the  number  of  men  employed  being  1,198  for  228  days  against 
1,027  men  for  259  days  in  1890.  The  coal  is  shipped  over  the  Hannibal 
and  Saint  Joseph,  the  Ghicago,  Burlington  and  Quincy,  and  the  Wa^ 
bash  railroads. 

Coal  product  of  Macon  county,  Missouri,  since  1887. 


1887 
1888 
1889 


Short  tons. 


687,002 

(») 
446.896 


1890 
1891 


Short  tons. 


540,061 
an,  106 


aKotroportad. 


■\j\J.i%Jj* 


AU  I 


Montgomery  county. — Goal  produced  in  1891, 16,129  short  tons;  spot 
value,  $21,842. 

Oompared  with  1890  the  output  shows  an  increase  of  2,545  short 
tons.  In  the  table  of  distribution  the  greater  part  of  the  product  of 
Montgomery  county  appears  as  used  for  local  consumption.  This  is 
due  to  the  fact  that  nearly  all  of  the  product  of  the  largest  mine  is  sold 
to  the  Wabash  railroad  and  is  delivered  to  the  engines  at  the  mines. 
Fourteen  thousand  four  hundred  and  twenty-three  tons  were  so  dis- 
posed of  in  1891. 

Coal  product  of  Montgomery  county ,  Missouri,  far  three  years. 


Years. 


188» 


Short  tons. 


12,300 
13,664 


Yean. 


1881 


Short  tons, 


16,129 


Putnam  county. — Goal  produced  in  1891,  122,666  short  tons;  spot 
T&lue,  9160,508. 

The  output  of  coal  in  1891  was  14,152  short  tons  more  than  in  1890, 
the  value  increasing  $20,494.  During  1891, 430  men  for  an  average  of 
196  days  were  engaged  in  the  production,  against  335  men  for  234 
days  in  1890.  The  product  is  shipped  over  the  Ohicago,  Burlington, 
and  Kansas  City  railroad. 

Coal  product  of  Putnam  county,  Missouri,  since  1887. 


Years. 


1887 
1888 
1880 


Short  tons. 


U7.600 

(») 
83,774 


Years. 


1800 
1801 


Short  tons. 


108,514 
122,660 


a  Not  reported. 

Sandolph  county. — Goal  produced  in  1891,  274,520  short  tons:  spot 
value,  $291,955. 

Bandolph  county  steps  from  fifth  place  1890,  to  fourth  place  in  1891, 
displacing  Bay  county.  The  product  in  the  latter  year  was  5,148  short 
tons  more  than  in  1890,  while  the  value  decreased  from  $306,736 
to  $291,955,  a  loss  of  $14,781.  The  Wabash,  the  Ohicago  and  Alton, 
and  the  Missouri,  Kansas  and  Texas  railroads  carry  the  product  to 
market. 

CoaM  prodnet  of  Randolph  county,  Missouri,  since  1887, 


Ymn. 

Short  tons. 

1 

Years. 

Short  tons. 

mn 

279. 416 
(o) 
221,463 

IftOO  ... 

189,878 
974,520 

1888 

1891 

1M> 

•Kot  reported. 
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Th&  coal  mines  of  Bandolph  ooonty  gave  employment  to  535  men 
and  were  in  active  operation  an  average  of  249  days  in  1891,  compared 
to  635  men  and  229  working  days  in  1890. 

Bof  oaw%ty. — Goal  prodaced  in  1891,  213,539  short  tons;  spot  value, 
$346,236.  In  the  amonnt  of  coal  produced  in  1891  Bay  county  ranks 
fifth,  but  in  the  value  of  the  output  it  comes  fourth,  being  60,981  short 
tons  less  than  Bandolph  county  in  amount  and  exceeding  it  in  valne 
by  $54,281.  Compared  with  1890,  the  amount  produced  in  1891  shows 
a  decrease  of  64,579  short  tons,  the  value  fiftlling  off  $75,838.  The 
average  price  per  ton  realized  by  ox>erators  ranged  from  $1.51  to  $2M 
per  ton  at  the  mine,  the  general  average  being  $1.62.  The  product  ia 
shipped  over  the  Atchison,  To];>eka  and  Santa  Fe,  and  the  Wabash  rail- 
roads. 

Oodl  product  of  Bay  oo%nij(,  Miuouri,  §imee  1S87. 


1887 
1888 
1889 


Short  tons. 


203,686 

msao 


1890 
1881 


Short 


f78,]18 
218,689 


•  Kot  nported. 

The  mines  of  Bay  county  were  active  an  average  of  178  days  in  1891 
and  employed  a  total  average  of  753  men.  In  1890,  687  men  were  em- 
ployed and  the  mines  were  worked  an  average  of  241  days. 

8L  OUUr  county. — Only  one  mine  reports  production,  the  output  being 
50  per  cent,  less  than  in  1890. 

Vernon  county. — Goal  produced  in  1891, 48,017  short  tons;  spot  value, 
$50,004. 

A  new  mine  opened  by  the  Keith  and  Perry  Goal  Company  in  Octo- 
ber, 1890,  began  producing  in  1891,  and  as  a  result  the  output  of  the 
county  is  largely  increased.  This  mine  and  one  other  are  on  the  line 
of  the  Missouri,  Kansas  and  Texas  railroad.  The  Kansas  City,  Fort 
Scott  and  Memphis  carries  the  product  of  the  other  mines  of  the 
county.  The  mines  were  producing  coal  131  days  on  an  average  and 
employed  139  men,  compared  to  44  men  and  118  days  working  in  1890. 

Coal  product  of  Vomon  county,  Miooouri,  oinco  1887. 


1887 
1888 
1889 


Short 


22,844 

(») 
89,420 


1890 
1891 


Short  toBB. 


11.888 

48,017 


alifoiieporttd. 
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Total  product  in  1891,  541,861  short  tons;  spot  yalae  $l^jeSO. 

The  amount  of  coal  produced  in  Montana  during  1891  was  24,384 
tons  more  than  in  1890,  but  with  increasing  production  the  value  has 
declined.  The  average  price  per  ton  realized  in  1889  was  $3.50,  when 
the  total  output  was  363,301  tons.  In  1890  the  output  was  517,477 
short  tons,  valued  at  $1,252,492,  an  average  of  $2.42  per  ton.  In  1891 
the  price  again  dedmed  to  $2.27  per  ton  on  the  average,  the  total  value 
being  $23,862  less  than  in  1890.  The  decline  in  value  may  readily  be 
attributed  to  greater  knowledge  and  improved  methods  in  mining 
which  enable  the  producers  to  furnish  coal  to  consumers  at  a  lower 
price  and  yet  realize  a  reasonable  profit.  One  substantial  evidence  of 
this  was  in  the  declaration  of  a  2}  per  cent,  dividend  on  a  capital 
stock  of  $4,000,000  made  on  July  1, 1891,  by  the  Bocky  Fork  Goal  Com- 
pany, the  largest  producer  in  the  state.  The  following  table  shows 
the  product  of  Montana  in  1891,  by  counties,  with  the  value  and  distri- 
bution: 

C^l  product  ofManUna  in  1891,  by  oowiKet. 


OoontlM. 

Loaded  At 
minea  for 
ahipment. 

Sold  to 

looal  trade 

and  naed 

by  em- 

ployte. 

Uaedat 
mines  for 

steam 
and  heat. 

ICade 
into  ooke. 

Total 

unount 

prodnoed. 

Total 
yalua. 

Ayar- 

pnce 
per  ton. 

Aver^ 

number 

em- 
ployed. 

CMoede  ....... 

Short  Umt. 

117,787 

280 

250 

200 

66,371 

50 

247,666 

Short  font. 
320 
108 

Short  ton*. 

Short  tom. 

Short  tons. 

106,107 

478 

250 

250 

66,081 

50 

386,746 

$306,210 

1,723 

625 

1,400 

185,803 

200 

602,570 

I2L00 
8.60 
2.50 
5.60 
2.38 
4.00 
2.48 

401 

10 

1 

2 

130 

4 

562 

CboteMi 

DawMm 

Fergas 

G^tin 

KeaiAat 

TtSZ 

50 
414 

438 

868 

4,413 

6,000 

27.607 

Total 

601,503 

5,396 

0,438 

28,626 

641,881 

1,228,630 

2.27 

1,110 

Since  1883  the  annual  production  of  coal  in  Montana  has  been 
IbUows: 

Product  of  coal  in  Montmnafrom  ISSS  to  189U 


1883 

1884 
1885 
1886 
1887 


Sbort  tons. 


10,796 
80,376 
86,440 
48,846 
10,902 


1888 
1880 
1890 
1801 


Short  toiia* 


41,467 
863,301 
517,477 
641,861 


Cascade  county. — Goal  produced  in  1891,  198,107  short  tons;  spot 
value,  $396,219. 

Compared  with  1890  the  coal  product  of  Cascade  county  shows  a 
decrease  of  2,328  tons,  and  in  value  of  $10,529.  This  apparent  decrease 
is  due  to  the  fiEtct  that  rex>orts  firom  a  number  of  small  mines  from  which 
Tetams  were  received  in  1890  are  lacking  for  1891.  In  the  mines  re- 
porting a  total  of  401  men  were  employed,  as  against  379  men  in  1890. 
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Coal  product  of  Cascade  county,  Montana,  for  three  year9. 


1880 
1880 


Short  tons. 


160,480 
900,486 


un 


Short  toDft. 


198,107 


The  principal  mines  of  Cascade  coonty  are  on  the  line  of  the  Great 
Northern  raihroad,  over  which  the  product  is  shipped. 

Chateau  county. — ^Three  mines  contributed  to  a  total  product  of  478 
short  tons,  valued  at  $1,723.  The  output  was  322  tons  less  than  in 
1890. 

Coal  product  of  Chateau  county,  Montana,  for  iMree  ytfort. 


Years. 

Short  tcmB. 

Yean. 

Short  tona. 

18R9 

820 

8UU 

1891 

478 

L8tf0 

Dawson  county. — The  small  product  of  Dawson  (*onnty  is  mined  to 
su]>i)ly  a  local  trade  and  the  ranchmen  of  the  local]  1  y 

Coal  product  of  Dawson  county,  Montana,  for  three  yeartm 


Years. 

Short  ions. 

Yeara. 

Short  tona. 

1889... 

733 
1,260 

1891    .. 

•w . 

1890 

Fergus  county.—^  diuail  output  (250  tons)  is  rex)orted  in  1891.  It 
was  taken  out  in  the  course  of  development  work  and  sold  to  local  con- 
sumers. 

Gallatin  county. — Goal  produced  in  1891, 56,981  short  tons ;  si>ot  value, 
$135,893. 

The  output  in  1891  was  5,529  short  tons  more  than  in  1890,  the  in- 
crease in  value  being  $16,809.  The  producing  mines  are  all  in  the 
neighborhood  of  Bozeman,  on  the  line  of  the  ^Northern  Pacific  railroad. 
Ln  1891, 139  men  were  employed  as  compared  with  120  in  1890. 

Coal  product  of  OaUaHn  eounty,  Montana,  for  three  years. 


Years. 


1889 
1890 


Short  tons. 


43,838 
61,452 


1881 


Short  tona. 


16,981 


Meagher  county. — ^A  small  amount  of  coal  (50  tons)  was  reported  in 
1891,    This  is  the  first  product  reported  from  Meagher  county. 

Park  county. — ^Ooal  produced  in  1891,  285,745  short  tons;  spot  yatue^ 
$692,570. 
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Park  county  is  the  largest  coal  producer  in  the  State,  the  output  in 
1891  being  more  than  50  per  cent,  of  the  total  product  of  the  State. 
Compared  with  1890  there  was  a  gain  in  product  of  33,008  short  tons, 
bat  in  value  of  only  91,700.  The  average  price  per  ton  declined  from 
12.73  in  1890  to  $2.42  in  1891.  The  coal  is  shipped  over  the  Northern 
Pacific  railroad. 

Coal  product  of  Park  county,  Montana,  for  three  yeare. 


Yeurs. 


Short  tons. 


147, 300 
252.737 


1801 


Short 


IH,7tf 


Goal  mining  of  Park  county  gives  promise  of  becoming  an  extensive 
industry.  In  fact  a  product  of  nearly  300,000  tons  in  1891,  and  hav- 
ing an  aggregate  value  approaching  $700,000,  would  indicate  that  it 
bad  already  become  so.  The  mines  of  the  Bocky  Fork  Goal  Gompany, 
the  largest  in  the  state,  are  located  at  Eed  Lodge,  in  this  county.  The 
veins  worked  are  said  to  be  5  feet  thick  in  the  narrowest  part,  and  the 
lar;i:est  of  any  yet  found  west  of  the  Mississippi  river.  It  is  stated 
that  this  company  has  made  a  contract  for  supplying  the  Northern 
Pacific  railroad  for  a  period  of  ninety-nine  years.  Thei  mines  of  the 
county  gave  employment  in  1891  to  562  men.  In  1890,  705  men  were 
engaged  in  producing  a  smaller  amount  of  coal.  The  employment  of 
fewer  men  in  1891  in  producing  more  coal  is  a  satisfetctory  explanation 
of  the  decline  in  the  price. 

NBBBA8KA. 

Nebraska  produces  about  1,500  short  tons  of  coal  annually  for  a  local 
demand.  No  regular  system  of  mining  is  carried  on,  the  coal  being  dug 
by  £BU*mers  in  off  seasons.  The  coal  when  sold  brings  about  $3  per 
ton,  the  total  product  being  valued  at  about  $4,500. 

NBW    MEXICO. 

Total  product  in  1891,  462,328  short  tons;  spot  value,  $779,018. 

The  coal  output  of  New  Mexico  in  1891  was  86,551  short  tons  greater 
than  that  of  1890.  The  increase  in  value  was  $274,628.  It  is  probable 
that  the  output  would  have  been  considerably  more  than  reported  had 
not  a  strike  occurred  In  the  mines  of  Bernalillo  county,  which  reduced 
the  product  from  181,647  tons  in  1890  to  76,515  tons  in  1891. 

The  total  number  of  men  employed  duripg  1891  was  806,  against  827 
the  year  before.  The  statistics  relating  to  the  number  of  days  the  mines 
were  active  were  not  obtained  from  a  number  of  New  Mexico  mines  in 
either  1890  or  1891,  and  it  is  therefore  not  possible  to  draw  a  compari- 
son; but  no  doubt  the  decrease  in  the  number  of  employes  in  1891 
would  be  made  up  by  a  greater  number  of  days'  employment. 
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The  following  table  shows  the  output  of  the  territory  in  1891,  by  ooun 
ties,  with  the  value  and  distribution: 

Codlproduet  of  New  Meacioo  in  1891,  by  oomaMm. 


Countiee. 

Loaded  at 
miiica  for 
shipment. 

Sold  to 

local  trade 

and  uaed 

by  ora- 

pIoy4a. 

Used  at 

mines  for 

steam  and 

heat. 

Made  into 
ooke. 

Total 

arooimt 

produced. 

Total 
▼alne. 

pnoe 
per  ton. 

At«^ 

nombei 

em- 
ployed. 

Bernalillo 

Colfax 

Short  torn. 
70,(K)5 
202,348 

Short  torn. 
210 
1,801 
1,000 
100 
300 
250 
220 

Short  torn. 

300 
1,350 

Short  torn. 

Short  tont. 

76, 615 

206,080 

1,000 

7,850 

800 

16,500 

65,574 

$113, 175 

809.482 

6.000 

14.860 

600 

85,100 

2U,361 

$L47 
L85 
S.00 
LOi 
1.00 
2.18 
3.22 

187 

884 

2 

90 

2 

86 
178 

Lincoln  -,^--»,,t 

BioArribA. 

San  Juan 

7,000 

250 

Santa  Fe 

12,000 
61,250 

250 
4,005 

4,000 

TMil 

448,612 

8.471 

6.245 

4,000 

462,828 

770,018 

L6e 

806 

In  the  following  table  it  is  shown  that  in  1888  !New  Mexico  produced 
its  largest  output.  There  is  every  reason  to  believe,  however,  that  the 
amount  reported  was  an  excessive  estimate,  as  in  1889  the  Census 
Office,  after  a  very  thorough  canvass  of  the  State,  reports  a  product 
139,722  tons  less  than  in  1888.  On  the  other  hand,  later  information 
indicates  that  the  output  reported  for  1890  was  less  than  the  actual 
product  and  that  it  reached  a  point  exceeding  400,000  toiUL 

Coal  product  of  Now  Moaeioo  from  188M  to  1891. 


Years. 


1888 
1888 
1884 
1885 
1886 


Short  tons. 


157,092 
211.347 
220,557 
306,202 
271,285 


1887 
1888 
1889 
1800 
1881 


009, 9M 
926.666 
496,948 
876.777 


Bernalillo  county, — Goal  produced  in  1891,  76,515  short  tons;  spot 
value,  $113,175. 

Compared  with  1890  the  output  in  1891  shows  a  decrease  of  105,132 
short  tons,  for  which  the  strike  previously  referred  to  is  doubtless 
responsible.  The  number  of  men  employed  fell  off  firom  375  in  1890  to 
187  in  1891.  The  coal  is  shipped  over  the  Atlantic  and  Padflc  rail- 
road. 

Coal  product  of  Bemalillo  county,  New  MeatUfo,  einoe  1889. 


1882 
1883 
1884 
1^85 
1886 


Sj^ort 


88,878 
42,000 
62,802 
07,765 
106,530 


1887 
1888 
1880 
1890 
1891 


Shmi 


275,969 
800,000 
833,059 
191,647 
79,616 


COAL. 


273 


Colfax  county. — Goal  produced  in  1891,  295,089  short  tons;  spot  value 
$399,432. 

The  loss  in  output  experienced  by  the  Bernalillo  county  mines  has 
been  compensated  for  in  the  increased  product  of  Oolfax  county,  whose 
gain  over  1890  was  147,689  short  tons.  The  coal  is  used  extensively  by 
the  Atchison,  Topeka  and  Santa  Fe  railroad  over  which  it  is  shipped. 
Employment  was  given  to  384  men  in  1891,  against  375  men  in  1890. 

Coal  product  of  Colfax  county,  Now  Mexico,  Hnce  18S£, 


Yean. 


1882 
1883 

1885 
1886 


Short  tons. 


91,708 
112, 089 
102, 513 
135,833 

87,708 


Tears. 


1887 
1888 
1889 
1890 
1891 


Short  tons. 


154,875 
227,427 
151,464 
151,400 
295,089 


Lincoln  county, — ^The  total  product  in  1891  was  1,000  short  tons,  con- 
sumed in  making  steam  at  the  Homestake  gold  and  silver  mine. 

Coal  product  of  Lincoln  county,  New  Mexico,  for  three  yeare. 


1889 
1880 


Short  tons. 


1,255 
1,175 


Years. 


1881 


Short  tons. 


1,000 


Sio  Arriba  county. — Goal  produced  in  1891,  7,360  short  tons;  spot 
value,  914,350. 

With  the  exception  of  a  small  amount  (350  tons)  sold  to  local  trade 
about  the  mines  and  used  by  employes,  the  entire  product  is  sold  to  the 
Denver  and  Bio  Grande  railroad  for  locomotive  use. 

Coal  product  of  Bio  Arriha  county,  New  Mexico^  eince  1882» 


Years. 


1882 
1883 
1884 
1885 
1886 


Short  tons. 


12,000 
17,240 
11,203 
14,058 
7,000 


Years. 


1887 
1888 
1889 
1890 
1891 


Short  tons. 


11,000 
12,000 
13,650 
12,175 
7,850 


Am  Juan  county. — ^The  total  product  in  1891  was  300  short  tons, 
against  510  tons  in  1890  and  400  tons  in  1889.  The  output  is  from  two 
mines  and  supplies  a  local  demand.  There  is  no  railroad  communica- 
tion. 

Santa  Fe  cownty. — Goal  produced  in  1891,  16,500  short  tons;  spot 
value,  $35,100. 

The  output  in  1891  was  6,270  short  tons  less  than  in  1890,  while  the 
value  decreased  $17,090.    The  principal  mines  are  at  Gerrillos,  on  the 
line  of  the  Atchison,  Topeka  and  Santa  Fe  railroad. 
6442  MIN 18 
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Coal  product  of  Santa  Fe  county,  New  Mexico,  tince  188$, 


Yean. 


1882 
1883 
1884 
1885 
1886 


Short  tons. 


8,000 
8.000 
8,000 
1,000 
1,000 


Yean. 


1887 
1888 
1889 
1890 
1891 


Short  tons. 


7,500 
25,200 
84.870 
22,770 
10,500 


Socorro  county. — Goal  produced  in  1891^  65,574  short  tons ;  spot  valne, 
•211,361. 

The  coal  of  Socorro  coanty  is  shipped  oyer  the  Atchison,  Topeka  and 
Santa  Fe  raihroad,  part  of  it  going  as  far  as  the  city  of  Mexico  for  com- 
mercial use,  and  part  being  used  by  the  smelters  of  TSew  Mexico  and 
at  El  Paso,  Texas. 

Coal  product  of  Socorro  county,  New  Mexico,  eince  188$, 


Years. 


1882 
1883 
1884 
1885 
1880 


Short  tons. 


16, 321 
37, 018 
41. 030 
56,656 
69,047 


Years. 


1887 
1888 
1889 
1890 
1891 


Short  tons. 


68,707 
62,0^ 
52,205 
(a)  50, 000 
05.574 


a  Estimated. 


NORTH  CAROIilNA. 

Total  product  in  1891,  20,356  short  tons;  spot  value,  $39,635. 

North  Carolina  began  producing  coal  commercially  in  1889,  when  an 
output  of  192  short  tons  was  obtained  in  the  course  of  development.  In 
1890  the  output  was  10,262  tons,  and  the  product  in  1891  shows  an  in* 
crease  of  nearly  100  per  cent,  over  that  of  1890.  The  product,  which  is 
limited  to  Chatham  county,  was  distributed  as  follows  in  1891: 

Coal  product  of  Norih  Carolina  in  1891, 


DistrihatioiL 


Loaded  at  mines  for  shipment 

Sold  to  local  trade  and  used  by  employ6s 
Used  at  mines  for  steam  and  heat 

Total  product 

Total  value 

Total  number  of  men  employed 


Short  tons. 


18,780 
000 
075 


20,855 

138,085 

80 


The  coal  is  shipped  over  the  Cape  Fear  and  Yadkin  YaUey  railroad. 

Coal  product  of  Norih  Carolina  for  three  years. 


Years. 


1889 
1890 
1881 


Short  tons. 


192 
10,262 
20,855 


Value. 


$451 
17,804 
89,035 


COAL 
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NORTH    DAKOTA. 

Total  prodact  in  1891,  30,000  short  tons;  spot  value,  $43,000. 

Tho  coal  of  North  Dakota  is  a  lignite  of  inferior  quality  and  does 
not  compete  favorably  with  that  brought  from  other  localities.  The 
cost  of  mining  is  high  and  what  is  mined  is  consumed  locally. 

Coal  product  of  North  Dakota  from  1884  to  1891. 


1884 
1885 
1886 
1887 


Short  tons. 


85,000 
25,000 
25,955 
21, 470 


Yean. 


1888 
1889 
1890 
1891 


Short  tons. 


34,000 
28,907 
80.000 
80,000 


OHIO. 

Total  product  in  1891, 12,868,683  short  tons;  spot  value,  $12,106,115. 
In  1890  the  total  output  of  the  coal  mines  of  Ohio,  including  nut  and 
Black  sizes,  whether  consumed  at  the  mines  or  sold  for  commercial  pur- 
poses, was  11,494,506  short  tons.  This  was  the  largest  product  for  any 
one  year  in  the  State's  history.  In  1891,  however,  the  total  output  is 
again  increased  by  1,374,177  short  tons  over  that  of  1890.  The  value  of 
the  productin  1891  was  $12,106,115,  agHinst$10,783,171thepreviousyear. 

In  1891  the  mines  employed  a  total  of  22,182  men  and  were  active  206 
days  on  an  average.  In  1890,  20,576  men  were  employed  and  the  mines 
were  worked  an  average  of  201  days.  Beducing  each  of  these  to  a 
year  of  300  days,  it  shows  the  equivalent  employment  of  13,786  men  in 

1890  to  15,232  men  in  1891.    The  following  table  shows  the  product  in 

1891  by  counties,  with  the  value  and  distribution: 

Coal  product  of  Ohio  in  1891,  6y  ooimMet. 


Coimtifls. 


Loaded 
At  mines 
for  ship- 
ment. 


Sold  to 

local 

trade  and 

naedbv 
employes. 


Athens 

Belmont...- 

Carroll 

ColombianA 
Coshocton... 

GallU 

Gnemsej  . 
Hszrison .. 
Hocking  .. 
Jackson... 
Jefflbrson.. 
Lawrence . 
Mahoning . 
Medina... 

Sin 
Noble 

Perry 

Portage.... 

Stark 

Summit .... 
Tnunbnll  •• 
Tnacarawas 

Vinton , 

Waahingtcm 

Wayne 

Smdl  mines 

Total. 


Mei^ 
Mnsklngnm 


Short  tonw 

1,421,078 

668,583 

312,463 

554,497 

177, 121 

17,493 

386,653 

3,800 

1,453,706 

1,385,769 

631.093 

39,800 

174, 151 

155,204 

148,057 

153. 114 

3,600 

1, 797, 728 

66,266 

862,006 

125,956 

82,827 

713, 377 

84,5661 

4,800 

19, 521 


SharttonM 

87,166 

167,923 

700 

20,957 

12,348 


Used  at 

mines  for 

steam  and 

heat. 


Made 
into  coke. 


Short  torn  Short  tons 


10,0501 

2,750 

880 

9,954 


1,600 

160 

25,274 

84,615 

60,837 

86,085 

24,330 

1,320 

131, 852 

7,040 

200 

15,188 

1.892 

21,534 

9,183 

423 

17,491 

12,200 

1,150 

150 

600,000 


2,165 


36,739 
6,555 
2,095 
350 
2,253 
8.660 
2,185 


12,710 

900 

84,455 

4,990 

700 

6,429 

1,400 


1,700 


11,393,209|  1,281.568       140.420 


14,000 


36,818 


8,168 


Total 

amoont 

prodaced. 


Short  Umt 

1,482,294 

819,286 

813,543 

621,726 

189,469 

17, 493 

890,418 

3,960 

1,515,710 

1,475,939 

697,193 

76,235 

200,734 

160.184 

282,094 

160.154 

8,800 

1, 785.  626 

69,058 

917.  995 

140,079 

83,050 

736.297 

98,166 

5,950 

21, 371 

600,000 


$1, 


Total 
Talae. 


1. 

1, 


1. 
1, 


257,081 
690,726 
254,618 
695,890 
189,  111 
16, 133 
306,299 

5,860 
235,017 
559,547 
589,667 
79,143 
270,744 
185, 462 
271.143 
130, 674 

4,400 
483,  542 
104,906 
148,222 
193,380 
118, 286 
583, 206 
103, 148 

6,838 

24, 577 

700, 000 


Aver- 

pnce 
per  ton. 


10.86 

.84 

.81 

.96. 

LOO 

.92 

.79 

L48 

.81 

L06 

.85 

L04 

L35 

L16 

.96 

.82 

L16 

.84 

L52 

L25 

L38 

L41 

.79 

L05 

.98 

L15 


53,  486,12. 8fv^.  681  12, 100, 115: 


.94 


Num- 
ber of 
days 
aotiYe. 


193 
23Ki 
200 
251 
266 
218 
188 
236 
241 
189 
235 
223 
2334 
221 
190 
213 
156 
170 
225 
190 
194 
226 
232 
206 
84 
200 


1^ 


Ayer- 

age 

number 

ployed. 


2,703 

1,276 

589 

1,031 

284 

86 

810 

9 

1,074 

8,097 

1,237 

232 

625 

314 

023 

838 

10 

8,284 

149 

1,962 

876 

176 

1.161 

197 

36 

66 


\ 
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In  the  following  table  is  indicated  the  annual  output  of  the  statei  bj 
counties^  since  1884 : 

Coal  produced  in  Ohio  since  1884,  "by  caunti^. 


CountiM. 


Athena 

Belmont 

Columbiana. 
Coshocton .. 

Carroll 

guernsey... 

Gallia 

Holmes 

Hocking 

Harrison.... 
Jackson  .... 
Jefferson.... 
Lawrence... 
Medina 

Igs.. 

skin^^ 
Mahoning 

Morgan 

Noble 

Perry 

Portage 

Scioto 

Stark 

Summit 

Tuscarawas 
Trombnll.... 

Vinton 

Wayne 

Washington 


Meii 
Muskingum 


Total 


Counties. 


Athens  

Belmont 

Carroll 

Columbiana , 

Coshocton 

Gallia 

Guernsey 

Harrison 

Hocking 

Holmes 

Jackson .«.. 

Jefferson 

Lawrence 

Mahoning , 

Medina 

Meigs 

Monroe 

Morean 

Muskingum 

Noble 

Perry 

Portage 

Stark 

Summit 

Trumbull 

Tuscarawas 

Vinton 

Washington 

V»yne 

Small  mines 


Total 


1884. 


SKorttont. 

627,944 

643,129 

469.708 

66,562 

102,681 

876,427 

20,372 

12,062 

872,684 


831,720 
816,777 
176, 412 

77,160 
248,436 

84,398 

241,699 

7,636 


1,879,100 

66,647 

3,660 

513,225 

253,148 

817, 141 

257,683 

69,740 

120, 571 

5,600 


7,640,062 


1885. 


Short  Um9. 

823,189 

744,446 

462,733 

99,609 

150,696 

297,267 

16,383 

11,459 

656,441 


791.608 
371,829 
145,916 
152, 721 
234,766 
86,846 
275,944 
5,536 


1,269,692 

77,071 

2,440 

391. 418 

145,134 

285,545 

264,517 

77,127 

81,507 

6,000 


7, 816, 179 


1886. 


Short  UmM, 

899,046 

673,779 

836,063 

62,934 

216,630 

433,800 

17,424 

12,670 

741, 571 

6,509 

856,740 

276,666 

166,933 

252.411 

192,263 

96,601 

813,040 

4,370 

8,842 

1,607,666 

70,339 


693,422 
82,226 

267,666 

188,631 
60,013 

109,057 
6,5(K) 


8,485,211 


1887. 


Short  tont. 

1,083,548 

721,767 

616,057 

124,791 

293,828 

563,613 

15.865 

10,626 

853,063 

4,082 

1,184,705 

293,875 

143,559 

225,487 

185,205 

171,928 

272,349 

4.100 

6.320 

1,870,840 

65,163 


784,164 
05,815 

506,466 

167,089 
89,727 

106,160 
1,880 


10,800,807 


1888. 


Short  ton*. 

1,336,698 

1. 108, 106 

355,097 

466,191 

167,903 

16,722 

883,728 

2,866 

1,066,538 

8,121 

1,088.761 

843,178 

137,806 

231,035 

198, 452 

242,488 


211.  861 

6,200 

1,736,805 

70,923 

793,227 

112,024 

157. 826 

546. 117 

108, 605 

2.432 

91. 157 


10,910,951 


1889. 


Short  tons. 
1,224,186 
641,862 
851,782 
596.824 
166,699 

23,208 
862,168 

38,724 
845.049 
9.423 
926,874 
271.830 
102, 656 
240.563 
136, 061 
220,277 

20,725 

8,060 

214,  005 

38,400 
1, 565, 786 

78, 117 
851,994 

50,726 
108. 120 
683,505 
102,040 

18,045 

84,178 


1890. 


Short  tons. 

1,205,455 

774, 110 

328,967 

567,595 

177,700 

16,612 

413, 739 

8,600 

1,319,427 


970,878 
491, 172 
77,004 
266.319 
139,742 
256,365 
1,000 


9,976,787 


229,719 

6,850 

1, 921, 417 

70,666 

836,449 

112,907 

47,714 

589,875 

80,716 

5,990 

38,528 

550,000 


11,494,506 


1891. 


Short  tont. 

1,482,294 

819, 236 

313, 543 

621, 726 

189,469 

17,493 

890, 418 

3,960 

1,615,719 


1,475,939 
697,193 
76,235 
200,734 
160,184 
282,094 


160,154 

3,800 

1,785,626 

69,058 

917,995 

140,079 

83.960 

736,297 

98.166 

5,950 

21, 371 

600,000 


12,868,683 


From  the  table  above  the  following  statement,  showing  the  annual 
increase  and  decrease  of  coal  production  in  the  twenty-nine  producing 
counties  for  the  more  recent  years,  is  deduced.  In  the  comparisons 
between  1888  and  1889  and  between  1889  and  1890  an  apparent  incon- 
Biatency  appears  in  the  net  increase  or  decrease,  due  to  the  inclusion  of 


COAL.  27? 

the  ontpais  of  country  banka  in  the  prodact  of  1889  and  the  ezdudon 
of  the  aame  factor  in  the  other  years. 

Compttratim  ttati*tio$,  b)  eounUa,  In  Ohio  from  J8Be  to  1891. 


Concttflt 

U87c«»^wlth 

«»™^,i..|is»™^,iu.| 

iDor™*. 

D«i««. 

Incre^o. 

U«r.3,... 

D«r<..„e, 

184,497 
178;  994 

Short  b»u 

SAortlim.. 

SAorttona 

SherttOTU 

s;si6 

ii.eea 

130.033 

1:S 

1,301 

a,oro 

•,*Be 

ll».Bia 

'TS 

31.600 

i,m 

30,858 

111.41H 

233,475 

2<1.48S 

3,144 

i 

2?:  036 

1,802 

1h!-2U8 

161,837 

2g,S!2 

13,37« 

40.89] 

T.oje 

»*,160 

8,6!I8 

a.  200 

(7,a7g 

Id)  20, 751 

bImo 

270 

1.100 

1:S 

atti.175 

M,B33 

ISO 
131035 

171.010 

6.m 

IS 

68;  707 

190. 712 

01,  m 
«>,7oe 

at,  642 

— i6;iw 

^:??: 

187.888 

0,866 

3.aio 
3;»07 

15.813 

13,033 

e.BTB 

1^,1^ 

137,  m 

^S?S'f?S 

660,477        488,651 

1,423.719 
034, 16* 

KM  IscruM  or  decniBC. . . . 

Conntios. 

ISBBeompatedwltli 

leOI  comwed  iria     1 

n«i»Mii. 

Increue. 

D«IHW. 

Atban* 

Short  umt. 

18,731 

m-jj'^- 

Bheniont. 

j»;e» 

■  i6,iii 

61,181 
11,789 

11.101 

<i.aM 

61.  sn 

=t^ 

3S.124 

»7*.»?§ 

186, 2»a 

(<)B,4B 

A!2 

605.  ««i 
300.021 

2s,«sa 

(5.585 

lB.7Sfl 
tsloBB 

2«;728 

ie.72s 

1,000 

1^T14 

08.585 

i!5;7oi 

1,808 

81,550 

m.m 

isiu& 

80,230 
17;  450 

<B.a7i 

mSo 

12;  055 

17,167 

1,120,785 

533,000 

1.052.127 

827.060 

1 



' 

_ 

^ludoRprodnflt  of  anial]  bt ..  ._  . 

blndiiileg  prodDOtaramiJItuinlEiin  lesRind  DDCIn  1800. 
cPivdnctot  imall  biulii  Id  ISStt  noteaamenled  in  1880. 
dEiiarepnidiiotori88Si  uaprodaotrepartodLQlBaS. 
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MINERAL   BESOURCES. 


An  idea  of  the  development  of  the  coal-mining  industry  of  Ohio  may 
bo  obtained  from  the  following  statements  exhibiting  the  total  annual 
output  of  the  State  for  twenty  years: 

Annual  coal  product  of  Ohio  from  1872  to  1891. 


Years. 


1872 
1873 
1874 
1875 
1876 
1877 
1878 
1870 
1880 
1881 


Short  tona. 


5, 315. 294 
4, 550, 028 
3,267,585 
4, 864, 259 
8, 500, 000 
6,250,000 
5,600,000 
6, 000, 000 
7, 000. 000 
8,223.000 


Years. 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1880 
1890 
1891 


Short  tons. 


9,450,000 

8,229,420 

7,640,062 

7,816,170 

8. 435, 211 

10, 300, 807 

10,010,051 

0,076,787 

11, 404, 506 

12,868,663 


PRODUCTION  BY  COUNTIES. 

There  are  twenty-nine  coal-producing  counties  in  the  State,  but  in 
two  of  them  (Holmes  and  Morgan)  the  output  is  entirely  from  country 
banks  and  does  not  come  within  the  scope  of  this  report.  In  1891  there 
were  four  counties  in  each  of  which  the  total  product  exceeded  1,000,000 
tons;  these  were  Athens,  Hocking,  Jackson  and  Perry.  Five  others, 
Belmont,  Columbiana,  Jefferson,  Stark  and  Tuscarawas,  exceeded 
500,000  short  tons  each.  Three — Carroll,  Guernsey  and  Meigs — ^pro- 
duced over  250,000  tons  each ;  and  five  others — Coshocton,  Mahoning, 
Medina,  Muskingum  and  Summit — are  each  credited  with  dn  output 
exceeding  100,000  tons. 

Athens  county. — Coal  produced  in  1891, 1,482,294  short  tons;  spot 
value,  $1,267,081. 

Athens  county  comes  third  in  rank  among  the  coal-producing  coun- 
ties of  the  state,  and  is  one  of  the  four  whose  output  exceeded  1,000,000 
tons.  Compared  with  1890  the  output  increased  276,839  short  tons,  or 
23  per  cent.  The  value  of  the  product  increased  $258,078,  or  26  per 
cent.    During  1891  a  total  of  2,702  men  were  employed  and  the  mines 

< 

averaged  193  working  days  compared  with  2,122  men  and  198  working 
days  in  1890.  The  coal  is  sent  to  market  over  the  following  railroads: 
Baltimore  and  Ohio  Southwestern;  Columbus,  Hocking  Valley  and 
Toledo;  Toledo  and  Ohio  Central;  Kanawha  and  Michigan,  and 
Columbus,  Shawnee  and  Hocking. 

Coalproduct  of  Athens  county f  Ohio,  since  1884. 


Years. 


1884 
1885 
188(1 
1887 


Short  tons. 


627,944 

823, 139 

899, 046 

1, 083, 543 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


1,836,608 
1,224,186 
1,205,455 
1,482,294 
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Belmont  county. — Goal  produced  in  1891,  819,236  short  tons;  BX)ot 
yalae,  $690,726. 

As  a  coal  producer  Belmont  county  ranks  sixth  in  the  state.  The 
product  in  1891  indicates  an  increase  over  that  of  1890  of  45,126  short 
tons,  but  was  still  288,870  tons  short  of  the  output  in  1888,  when  it 
reached  its  highest  notch.  Of  the  product  in  1891, 157,923  short  tons 
were  consumed  in  iron  and  steel  works  at  Bridgeport  and  Bellaire  and 
by  the  local  trade  of  those  cities  and  vicinity.  Shipments  are  made  by 
Ohio  river  and  the  following  railroads:  Baltimore  and  Ohio;  Bellaire, 
Zanesville  and  Cincinnati;  and  Cleveland,  Lorain  and  Wheeling.  The 
mines  employed  1,276  men  and  were  active  an  average  of  238^  days. 

Coal  product  of  Belmont  countff,  Ohio,  since  1884, 


Yean. 


1884 
1885 
1886 
1887 


Short  tona. 


643,129 
744,446 
573, 779 
721, 767 


Yenn. 


1888 
1889 
1890 
1891 


Short  tons. 


1, 108. 106 
641,802 
774, 110 
819.236 


Carroll  county. — Coal  produced  in  1891,  313,543  short  tons;  spot 
value,  $254,613. 

The  output  of  Carroll  county  in  1891  was  15,424  short  tons  less  than 
in  1890,  the  value  decreasing  $24,091.  In  fact,  the  production  has  de- 
creased annually  since  1888,  when  the  output  reached  the  greatest  fig- 
ure. The  railroads  handling  the  traffic  are  the  Cleveland  and  Canton 
and  the  Wheeling  and  Lake  Erie.  During  1891, 589  men  were  employed, 
the  mines  operating  an  average  of  200  days,  against  642  men  for  188 
days  in  1890. 

Coal  product  of  Carroll  county,  Ohio,  since  1884. 


1884 
1885 
1886 
1887 


Short  tons. 


102,531 
150,695 
216,630 
293,828 


1888 
1889 
1890 
1891 


Short  tons. 


855,097 
851, 782 
328,967 
813.543 


Oolumhiana  county. — Coal  produced  in  1891,  621,726  short  tons;  spot 
value,  $595,390. 

Columbiana  county  is  one  of  the  five  counties  in  the  State  whose 
product  in  1891  was  more  than  500,000  tons  and  less  than  1,000,000. 
In  producing  importance  this  county  takes  ninth  place.  Compared 
with  1890  the  output  increased  54,131  short  tons,  the  gain  in  value 
being  $77,254.  The  mines  were  active  an  average  of  251  days  in  1891 
and  gave  employment  to  1,031  men,  against  987  men  and  219  days  in 
1890.  The  coal  was  shipped  over  the  Cleveland  and  Pittsburg,  the  New 
York,  Lake  Erie  and  Western,  the  Pittsburg,  Fort  Wayne  and  ChicagO| 
and  the  Pittsburg,  Marion  and  Chicago  railroads. 
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Coal  product  of  Columbiana  county,  Ohio,  •{nee  1884. 


Yean. 


1884 
1885 
1886 
1887 


Short  tons. 


409,708 
462,733 
336, 063 
516, 057 


Yean. 


1888 
1888 
1890 
1891 


Short  toiia> 


466,101 
596,824 
567,505 
621,726 


Coshocton  county, — Coal  produced  in  1891,  189,469  short  tons;  spot 
value,  $189,111. 

The  product  in  1891  shows  an  increase  of  11,769  short  tons  over  that 
of  1890,  and,  as  indicated  in  the  table  below,  with  the  exception  of  1886, 
the  annual  output  has  increased  each  year  since  1884.  During  1891  the 
mines  gave  employment  to  284  men  and  were  active  an  average  of  265 
days.  The  Pittsburg,  Cincinnati,  and  Saint  Louis  and  the  Ohicago 
and  Oanada  Southern  railroads  carry  the  coal  to  market. 

Coal  product  of  Coshocton  county,  Ohio,  Hnoe  1884. 


Yean. 


1884 
1885 
1886 
1887 


Short  tons. 


56,562 

09,600 

52,034 

124,701 


1888 
1880 
1800 
1801 


Short  toaa. 


167,003 
166,500 
177,700 
180,460 


Odliia  county. — ^The  product  reported  is  from  one  mine  only  and 
amounted  to  17,493  short  tons  against  16,512  short  tons  in  1890.  The 
coal  is  shipped  over  the  Golumbus,  Hocking  Valley  and  Toledo  railroad 
and  by  the  Ohio  river. 

Ouenwey  County. — Goal  produced  in  1891,  390,418  short  tons;  spot 
value  $306,299. 

The  output  of  Guernsey  county  in  1891  was  23,321  short  tons  less 
than  in  1890,  when  it  amounted  to  413,739  short  tons.  The  correspond- 
ing loss  to  the  labor  of  the  county  is  to  be  observed  in  the  comparison 
of  the  number  of  men  employed  and  the  days  thecoUieries  were  active 
during  the  two  years.  In  1890  there  were  788  men  employed  and  the 
mines  were  worked  an  average  of  225  days.  In  1891, 810  men  were  em- 
ployed for  an  average  of  188  days. 

The  coal  of  Guernsey  county  is  shipped  over  the  Baltimore  and  Ohio 
and  the  Columbus  and  Maysville  railroads. 


Coal  product  of  Guernsey  county,  Ohio,  since  1884. 


Yean. 


1884 

1885 
1886 
1887 


Short  tons. 


375,427 
297, 267 
433,800 
553,613 


1888 
1889 
1890 
1891 


Short  tona. 


883,728 
862,168 
413, 739 
300,418 
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Harrison  county. — Goal  produced  in  1891, 3,960  short  tons;  spot  valuei 
$5,860. 

Compared  with  1890  the  output  of  Harrison  county  decreased  4,640 
short  tons,  or  about  54  per  cent.  The  product  is  ahnost  entirely  from 
one  mine,  the  remainder  being  insignificant  and  mined  for  local  trade. 

Coal  product  of  Harrison  county,  Ohio,  sinoe  1886, 


Years. 


1886 
1887 
1888 


Short  tons. 


5,609 
4,032 
2,885 


Years. 


1889 
1800 
1891 


Short  tons. 


88,724 
8,800 
8.900 


Hocking  county. — Goal  produced  in  1891, 1,515,719  short  tons;  spot 
value,  $1,235,017. 

Hocking  county  stands  second  in  the  amount  of  coal  produced  in 
1891,  being  preceded  by  Perry  county,  with  an  output  of  1,786,626  short 
tons.  In  the  value  of  the  product  Hocking  county  drops  to  the  fourth 
place,  following  Athens,  Jackson,  and  Perry  counties.  The  number  of 
mines  in  Hocking  county  is  comparatively  small,  while  the  output  is 
large.  Beports  are  received  from  ten  mines  operating  in  1891,  making 
an  average  of  151,572  tons  each.  The  mines  of  Hocking  county  are 
all  on  the  line  of  the  Golumbus,  Hocking  Valley  and  Toledo  railroads, 
over  which  the  coal  is  shipped. 

Coal  product  of  Hocking  county,  Ohio,  Hnoe  1884. 


Years. 


1884 
1885 

1888 
1887 


Short  tons. 


872,694 
656,441 
741, 571 
853,063 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


1,086,538 

845,049 

1,819,427 

1,515,719 


In  1891  the  coal  mines  of  Hocking  county  gave  employment  to  1,674 
men  for  an  average  of  241  days.  The  greatest  number  of  days  worked 
at  any  one  colliery  was  320  and  the  mines  working  the  least  time  made 
118  days.  In  1890, 1,625  men  were  employed  for  an  average  of  240 
days. 

Ja4ikson  ootmty. — Goal  produced  in  1891,  1,475,939  short  tons;  spot 
value,  $1,559,547. 

Thirty-seven  mines  contributed  to  the  product  reported  from  Jack- 
son county,  making  an  average  of  39,890  tons  per  mine.  In  the  value 
of  its  output,  Jackson  county  ranks  first  in  the  State,  though  only  fourth 
in  the  number  of  tons  taken  out.  Compared  with  1890,  the  product  in- 
creased 505,061  tons  and  the  value  $584,655.  In  1891,  3,097  men  were 
employed  for  an  average  of  189  days,  against  2,654  men  for  180  days  in 
1890. 
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Coal  product  of  Jackson  county,  Ohio,  Hnoe  1884, 


Years. 


1884 
1885 
1886 
1887 


Short  toDB. 


831,720 

791,608 

856, 740 

1, 134, 705 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


1.088,761 
926,874 
970.878 

1,475,930 


The  following  railroads  transport  the  product  of  Jackson  county: 
Ohio  Southern;  Oincinnati,  Hamilton  and  Dayton;  Baltimore  and  Ohio 
Southwestern;  Dayton,  Fort  Wayne  and  Chicago. 

Jefferson  county. — Goal  produced  in  i891, 697,193  short  tons;  spot 
value,  $689,667. 

The  product  of  Jefferson  county  in  1891  was  206,021  short  tons  more 
than  in' 1890.  The  value  increased  from  $409,654  to  $589,667,  a  gain  of 
$180,013.  The  returns  for  1891  cover  the  output  of  twenty  mines,  em- 
plojring  an  aggregate  of  1,237  men  for  an  average  of  235  days.  Of  the 
total  product  53,958  tons  were  mined  and  used  by  parties  operating  iron 
mills  or  engaged  in  the  manufacture  of  fire  brick  and  tile.  Shipments 
are  made  over  the  Wheeling  and  Lake  Erie;  Lake  Erie,  Alliance  and 
Southern;  Pittsburg,  Cincinnati  and  Saint  Louis,  and  the  Cleveland 
and  Pittsburg  railroads  and  by  the  Ohio  river. 

Coal  product  of  Jeffer$on  county,  Ohio,  since  1884, 


Years. 


1884 
1885 
1686 
1887 


Short  tons. 


316, 777 
271,329 
275,666 
293,875 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


243,178 
271,830 
491, 173 
697,103 


Lawrence  county. — Coal  produced  in  1891,  76,235  short  tons;  spot 
value,  $79,143. 

The  production  of  coal  in  this  county  in  1891  was  about  the  same  as 
in  1890,  the  difference  being  only  769  short  tons.  The  value,  however, 
fell  off  from  an  average  of  $1.08  per  ton  in  18«>0  to  $1.04  in  1891,  a  total 
loss  of  $4,122.  Of  the  total  product  in  1891,  33,135  short  tons  were 
consumed  at  nail  works  in  Ironton,  Ohio,  the  companies  mining  their  own 
coal  and  for  their  own  exclusive  use.  In  such  cases  the  value  of  the 
product  is  taken  at  the  price  charged  to  the  mill  department.  During 
1890,  the  number  of  tons  so  mined  and  consumed  was  37,404.  Ship- 
ments are  made  over  the  Scioto  Valley  railroad  and  by  the  Ohio  river. 

Coal  product  of  Lawrence  county,  Ohio,  since  1S84. 


Years. 

Short  tons. 

Years. 

Short  tons. 

1884 

176,412 
145.916 
166. 933 
143.559 

1888 

137,806 

102,656 

77,004 

76,235 

1885 

1889 

1886 

1890 

1887 

1891 
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Mahoning  county. — Goal  produced  in  1891,  200,734  short  tons;  spot 
value,  $270,744. 

The  output  of  coal  in  Mahoning  county  in  1891  was  less  than  for  any 
year  since  1884,  the  earliest  year  of  which  there  is  official  record. 
Compared  with  1890,  the  product  falls  off  55,585  short  tons,  represent- 
ing a  loss  in  value  of  $35,889.  In  1890  an  aggregate  of  537  men  were 
employed  for  an  average  of  220  days.  In  1891  employment  was  given 
to  525  men  for  an  average  of  233^  days. 

The  railroads  transporting  the  coal  product  of  Mahoning  county  are 
the  New  York,  Lake  Erie  and  Western  and  the  New  York,  Pennsyl- 
vania and  Ohio. 


Coal  product  of  Mahoning  county,  OMo,  Hnce  1884. 


Yean. 


1884 

1885 
1886 
1887 


Short  tona. 


841,599 
275, 9M 
818,040 
272,849 


Yean. 


1888 
1889 
1890 
1891 


Short  tona. 


231.085 
240,568 
256,319 
200,734 


Medina  county. — Goal  produced  in  1891,  160,184  short  tons;  spot 
value,  $185,462. 

Four  mines,  employing  314  men  for  an  average  of  221  days,  contrib- 
uted to  the  product  of  Medina  county  in  1891.  By  comparison  there 
is  an  increase  over  1890  of  20,442  short  tons  in  amount  and  $17,924  in 
value,  the  average  price  per  ton  declining  from  $1.20  to  $1.16.  The 
labor  employed  does  not  show  an  increase  corresponding  to  that  of  the 
output,.but  rather  shows  a  greater  number  of  tons  produced  to  the 
man.  In  1890,  310  men  were  employed  for  an  average  of  219  days,  in- 
dicating an  output  of  2.06  tons  per  day  per  man.  For  1891,  a  rate  of 
2.30f  tons  per  day  per  man  was  sustained,  an  increase  of  about  one- 
quarter  of  a  ton  a  day  for  each  man  employed  about  the  mines. 

The  product  is  shipped  to  distant  points  over  the  New  York,  Lake 
Brie  and  Western  railroad. 

Coal  product  of  Medina  county,  Ghio,  iinoe  1884, 


1884 
1885 

1886 
1887 


Short  tona. 


77,160 
162,721 
252,411 
225,487 


Yeara. 


1888 
1889 
1890 
1891 


Short  tona. 


198,452 
136, 061 
139,742 
160,184 


Mdgs  county. — (^o?!  produced  in  1891,  282,094  short  tons;  spot  value, 
$271,143. 

The  output  of  Meigs  county  in  1891  was  26,729  tons  more  than  in 
1890,  but  the  value  decreased  $45,104,  the  average  price  per  ton  declin- 
ing from  $1.24  in  1890  to  96  cents  in  1891.    Of  the  amount  produced  in 
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1891,  69,299  tons  were  consumed  at  Pomeroy  and  Sjrracase  in  rolling 
mills  and  salt  works  without  being  shipped  and  are  included  in  the  table 
of  distribution  in  the  amount  sold  to  local  trade.  Of  the  coal  shipped 
the  greater  part  goes  by  Ohio  river  boats;  the  remainder  is  sent  over 
the  Oolumbus,  Hocking  Valley  and  Toledo  railroad. 

In  1890  the  coal  mines  employed  616  men  for  an  average  of  202  days. 
In  1891y  623  men  were  employed  an  average  of  190  days. 

Product  of  Meiga  county,  Ohio,  einee  1884, 


Yean. 


1884 
1885 
1886 
1887 


Short  tons. 


248,436 
234,756 
192,263 
185,205 


Yean. 


1888 
1889 
1890 
1891 


Short  tons. 


242,483 
230,277 
255.366 
282,094 


Muskingum  oou/nty. — Goal  produced  in  1891, 160,154  short  tons;  spot 
value,  $130,674. 

In  1890  the  product  of  Muskingum  county  was  229,719  short  tons, 
valued  at  $197,640,  indicating  a  loss  in  the  succeeding  year's  output  of 
69,565  short  tons,  with  a  decrease  in  value  of  $66,966.  The  product  in 
1891  was  obtained  from  thirteen  mines,  employiiig  a  total  of  338  men 
for  an  average  of  213  days.  This  was  one  mine  less  than  reported  for 
1890,  in  which  year  366  men  were  employed  for  an  average  of  250  days. 

Transportation  is  afforded  by  the  Zanesville  and  Ohio  Biver,  the 
Oolumbus,  Hocking  Valley  and  Toledo,  and  the  Bellaire,  Zanesville 
and  Oindnnati  railroads,  and  the  Muskingum  river. 

Coal  product  of  Mu$hingum  county,  Ohio,  Hnoe  2884, 


1884 
1885 
1886 
1887 


Short  tons. 


84,398 

86,846 

96,601 

171,928 


Years. 


1888 
1889 
1800 
1891 


Short  tons. 


211,861 
214,006 
229,719 
160,154 


Nbile  county. — ^The  output  of  3,800  short  tons  in  1891  was  obtained 
from  two  mines  and  was  valued  at  $4,400.  The  coal  is  shipped  over 
the  Bellaire,  Zanesville  and  Oincinnati  railroad. 

Perry  county. — Ooal  produced  in  1891, 1,785,626  short  tons ;  Bi)ot  value 
$1,483,542. 

Perry  county  is  the  most  important  coal  producing  county  in  the 
state  so  far  as  amount  of  output  is  concerned,  but  takes  second  place 
in  the  value  of  the  product,  following  Jackson  county.  The  product 
In  1891  was  from  thirty-three  mines,  employing  an  aggregate  of  3,284 
men,  who  averaged  170  working  days.  Oompared  with  1890  the  output 
of  Perry  county  decreased  135,791  short  tons  in  quantity  and  $159|435 
in  value. 
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Transportation  is  afforded  by  the  Cincinnati  and  Muskingom  Y alley, 
the  Baltimore  and  Ohio,  the  Oolambus,  Hocking  Valley  and  Toledo, 
the  Oolmnbos  and  Eastern,  and  the  Toledo  and  Ohio  Central  railroads. 

Coal  product  of  Perry  county,  Ohio,  rinoe  1884, 


Yean. 

Short  tons. 

1884 

1.379,100 
1,2&9,952 
1,607,666 
1, 870, 840 

1885 

1886 

1887 

Yews. 


1888 
18S9 
1890 
1391 


Short  tona. 


1,786,805 
1, 565, 786 
1,921,417 
1,785,626 


Portage  county. — Goal  produced  in  1891, 69,058  short  tons ;  spot  value, 
$104,906. 

The  output  in  1891  was  1,608  short  tons  less  than  in  1890,  the  value 

declining  $8,569.    There  are  but  two  commercial  mines  in  the  county. 

They  employed  in  1891,  149  men,  and  worked  an  average  of  225  days. 

Coal  product  of  Portage  county,  Ohio,  eince  1884, 


Years. 


1884 

1885 
1886 
1887 


Short  tons. 


05,647 
77,071 
70,839 
65,163 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


70,923 
78, 117 
70,606 
69,058 


Starlc  county, — Goal  produced  in  1891, 917,995  short  tons;  spot  value, 
$1,148,222. 

The  output  of  Stark  county  in  1891  was  81,546  short  tons  in  excess 
of  1890,  the  value  increasing  $59,244.  The  number  of  commercial  mines 
rex)orted  was  twenty-three,  giving  employment  to  1,952  men  for  an  aver- 
age of  190  days.  In  1890, 1,930  men  were  employed  for  an  average  of 
182  days. 

The  following  railroads  furnish  transportation  facilities:  Cleveland, 
Lorain  and  Wheeling;  Wheeling,  Lake  Erie  and  Western;  Cleveland, 
Akron  and  Columbus;  Pittsburg,  Fort  Wayne  and  Chicago;  Cleve- 
land and  Western;  Cleveland  and  Canton,  and  Valley. 


Coal  product  of  Stark  county,  Ohio,  iince  1884. 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


518,225 
891,418 
693,422 
784,164 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


798,227 
851.994 
836,449 
917,996 


Summit  oownty. — Coal  produced  in  1891,  140,079  short  tons;  spot 
value,  $193,380. 
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Oompared  with  1890,  the  output  of  Summit  county  in  1891  shows  a 
gain  of  27,082  short  tons.  The  value  of  the  product  increased.  $24,209. 
Five  mines  contributed  to  the  product  and  gave  employment  to  376 
men  for  an  average  of  194  days,  against  389  men  for  173  days  iix  1890. 

Transportation  is  furnished  by  the  Cleveland,  Akron  and  Oolumbus, 
and  the  Valley  raibroads. 


Coal  product  of  Summit  county,  Ohio,  Hnce  188h 


Yean. 


1884 
1885 
1886 
1887 


Short  tons. 


2S3,li8 

145,134 

82,225 

95,815 


1888 
1889 
1890 
1891 


Short  tons. 


112,024 

60,726 

112,997 

140,079 


Trumbull  county. — Goal  produced  in  1891,  83,950  short  tons;  spot 
value,  $118,286. 

Beturns  for  Trumbull  county  for  1890  were  incomplete  and  the  total 
product  reported  was  probably  less  than  the  actual  output.  The  prod- 
uct for  1891  indicates  an  increase  over  that  reported  for  1890  of  30,236 
short  tons.  The  value  increased  $60,673.  The  labor  reported  for  1890 
aggregated  102  men,  averaging  243  days.  In  1891, 176  men  were  em- 
ployed for  an  average  of  226  days. 

The  coal  of  Trumbull  county  is  transported  over  the  New  York,  Lake 
Erie  and  Western  and  the  Lake  Shore  and  Michigan  Southern  rail- 
roads. 

Coal  product  of  Trumbull  county,  Ohio,  Hnce  1884, 


Years. 


1884 
1885 
1886 
1887 


Short  tona. 


257,683 
264,517 
188, 531 
167,989 


Tears. 


1888 
1889 
1890 
1891 


Short  tons. 


167,826 

108,120 

47.714 

83,950 


Tuscarawas  county. — Goal  produced  in  1891,  736,297  short  tons;  spot 
value,  $583,206. 

The  output  of  Tuscarawas  county  increased  from  589^875  short  tons 
in  1890  to  736,297  short  tons  in  1891,  a  gain  of  146,422  tons.  The  value 
of  the  product  increased  from  $499,685  to  $583,206,  a  gain  of  $83,521. 
In  1890  there  were  employed  1,082  men,  who  averaged  196  days,  which 
was  increased  to  1,161  men  for  232  days  in  1891.  The  number  of  com- 
mercial mines  reporting  in  1891  was  19.  Transportation  for  the  prod- 
uct is  ftirnished  by  the  Valley,  the  Cleveland,  Lorain  and  Wheeling, 
the  Cleveland  and  Pittsburg,  the  Pittsburg,  Cincinnati  and  Saint 
Louis,  the  Cleveland  and  Marietta,  and  the  Wheeling  and  Lake  Erie 
railroads,  and  by  the  Ohio  canal. 
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1884 
1885 
1888 
1887 


Short  tons. 


817, 141 
288,645 
267,606 
506.466 


Yean. 


1888 
1889 
1800 
1881 


Short  tons. 


647,117 
683,505 
589,875 
786,297 


VinUm  county. — Goal  produced  in  1891, 98,166  short  tons;  spot  yalne, 
$103,148. 

Five  mines  are  reported  in  Vinton  county,  which  gave  employment 
to  an  aggregate  of  197  men  for  206  days  in  1891.  The  increase  over 
1890  in  amount  of  coal  produced  was  17,450  short  tons. 

The  coal  is  shipped  over  the  Columbus,  Hocking  Valley  and  Toledo, 
and  the  Baltimore  and  Ohio  Southwestern  railroads. 


Coal  product  of  Vinton  county,  Ohio,  Hnce  1884, 


Team. 


1884 
1885 
1886 
1887 


Short  tons. 


69.740 
77,127 
60,013 
89,727 


1888 
1889 
1890 
1891 


Short  tons. 


108,695 

102,040 

80,716 

98,166 


Washington  and  Wayne  counties, — ^There  are  three  mines  of  compara- 
tively small  importance  in  Washington  county,  the  one  mine  in  Wayne 
county  producing  80  percent,  of  the  aggregate  output  of  the  two  counties. 
The  product  in  Wayne  county  is,  however,  decreasing  annually.  The 
output  of  the  two  counties  amounted  to  27,321  short  tons  in  1891, 
valued  at  $30,415. 

OREOOir. 

Total  product  in  1891,  51,826  short  tons;  spot  value,  $155,478. 

The  production  of  coal  in  Oregon  is  still  limited  to  one  locality,  at 
Marchfield  in  Ooos  county.  The  output  in  1891  was  9,788  tons  less 
than  in  1890,  but  the  average  price  per  ton  realized  advanced  from 
12.89  to  $3,  the  highest  figure  realized  since  1888.  The  coal  is  lignite 
of  good  quality  and  is  shipped  by  sea,  principally  to  San  Francisco. 
Of  the  amount  produced  in  1891,  47,541  tons  were  shipped  to  distant 
points,  and  4,285  tons  were  disposed  of  locally  and  used  at  the  mines. 

The  annual  product  since  1885  has  been  as  follows : 

Coal  product  of  Oregon  from  1886  to  1891, 


Years. 


1886 

1886 
1887 
1888 


Short  tons. 


50,000 
45. 000 
31,696 
75,000 


Years. 


1889 
1890 
1891 


Short  tons. 


64,350 
61, 514 
51,826 
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PENNSYIiVANIA. 

The  total  prodact  in  1891,  including  coal  shipped  by  regular  estab- 
lishments, the  amount  sold  to  local  trade  about  the  mines,  and  that 
consumed  at  the  collieries  for  steam  and  heat,  and  the  estimated  outpat 
of  country  banks,  was  93,453,921  short  tons;  spot  value,  $111,216,788. 
Increase  over  1890,  4,683,107  short  tons;  increase  in  value,  $9,456,100. 

Anthracite:  Total  product  in  1891, 45,236,992  long  tons,  or  60,666,431 
short  tons;  spot  value,  $73,944,736.  Increase  over  1890, 3,747,134  long 
tons,  or  4,196,790  short  tons.    Increase  in  value,  $7,660,963. 

Bituminous:  Totalproductinl891, 42,788,490  short  tons;  spot  value, 
$37,271,063. 

PENlfSTLTAKU  ANTHBiCITE. 

[Bt  John  H.  Jomes.] 

The  anthracite  coal  fields  of  Pennsylvania  are  situated  in  the  eastern 
part  of  the  State,  and  extend  about  equal  distances  north  and  south  of 
a  line  drawn  through  the  middle  of  the  State  from  east  to  west,  in  the 
counties  of  Oarbon,  Oolumbia,  Dauphin,  Lackawanna,  Luzerne,  North- 
umberland, Schuylkill,  and  Susquehanna,  and  known  under  three  gen- 
eral divisions,  viz:  Wyoming,  Lehigh,  and  SchuylkiU  regions.  Geo- 
logically they  are  divided  into  five  well-defined  fields  or  basins,  which 
are  again  subdivided,  for  convenience  of  identification,  into  districts,  as 
follows: 


€hologioalfleld$  or  buHns, 


Local  dMtrtoto. 


IVade  regionB. 


Northern 


Eastern  Middle. 


rCarbondale 

Scranton 

Pittston 

Wilkesbarre 

Plymouth 

^  Kmgston 

Green  Moantain 

Black  Creek 

Hazleton 

Beaver  Meadow. 

{Panther  Creek .. 
East  Schaylklll . 
West  SchnylkiU 
Lorberry 
Lykens  Valley. . 
(  East  Mahanoy  . . 

Western  BClddle <  West  Mahanoy.. 

f  Shamokln 


Wyoming. 


> 


Lehigh. 


SchnyUdlL 


The  total  production  of  these  fields  for  the  calendar  year  1891 
amounted  to  46,236,992  long  tons  (or  60,666,431  short  tons),  the  largest 
output  for  any  one  year  in  the  history  of  the  anthracite  trade. 

Of  this  product  40,460,643  tons  were  loaded  on  cars  at  the  mines  for 
shipment,  941,966  tons  sold  to  local  trade  and  used  by  employes,  and 
3,844,493  tons  consumed  at  the  mines  for  steam  and  heat  This  latter 
item  is  partly  approximated,  as  much  of  it  was  culm  and  dirt,  not  in- 
cluded in  the  mining  accounts,  and  given  as  ^^  estimated"  in  the  oper- 
ators' reports.  This  item  is,  therefore,  not  included  in  the  basis  of  valu- 
ation at  the  mines.    Excluding  this  factor,  the  marketable  product  was 
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41,392,499  long  tons  (or  46,359,599  short  tons),  valaed  at  $73,944,735, 
or  an  average  of  $1.79  per  ton. 

The  average  number  of  days  worked  by  the  collieries  during  the  year 
1891  was  203  and  the  average  number  of  persons  employed  126,350, 
including  superintendents,  engineers,  clerical  force,  etc.,  engaged  in 
and  about  the  mines.  The  total  number  of  collieries  equipped  for  pro- 
ducing and  shipping  coal  in  1891  was  353,  of  which  26  were  idle  dur- 
ing the  year.  The  following  table  gives  a  comparison  of  the  total  pro- 
duction, value  of  product  at  the  mines,  number  of  persons  employed, 
and  number  of  days  worked  during  the  years  1890  and  1891. 

Production  of  anthracite  coal  in  Pennsylvania  in  1890  and  1891. 


Yean. 


1890 
1881 


Total 
product. 


L<mg  tons, 
41,488,858 
45,236,992 


Valne  at 
mines. 


166,383,772 
73, 944,  Tib 


Arerage 
value. 


Psrton. 

$1.73 

1.79 


Number 
of  persona 
employed. 


126,000 
126,850 


Number 
of  days 
worked. 


200 
203 


The  following  tables  will  give  a  comparison  of  the  production  and 
shipments  of  anthracite  coal,  by  counties,  for  the  years  1890  and  1891. 

THairibution  of  the  anthracite  product  of  Pennsylvania  in  1890. 


Counties. 


Susquehanna  and  Sullivan 

Lacaawanna 

Luaeme 

Carbon 

SchnylklU 

Columbia 

NorthumbM-land 

Dauphin 

Total 


Totalprod- 

uct  of  coal 

of  all  grades 

for  year 

1»0. 


Long  tans. 

419, 839 

9, 109, 330 

16,892,099 

1,252,636 

9,228,134 

640,692 

3,234,900 

711,928 


Disposition  of  total  product. 


Loaded  at 

mines  for 

shipment  on 

railroad 


cars. 


Long  tons. 

399, 315 

7,978,765 

16, 189, 715 

1. 101, 018 

7,996,874 

550,510 

2,851,769 

549,076 


41. 489, 858 


36,617,042 


Used  bv 
employes 
and  sold 

to  local 
trade  at 

mines. 


Long  tons, 

4,569 

791, 716 

599,968 

26,195 

246,086 

21,026 

66,242 

30,708 


1, 786, 510 


Used  for 

steam  and 

heat  at 

mines. 


LcngUma. 

15,965 

338,849 

1, 102, 416 

125,423 

985, 474 

60, 156 

316,889 

132,144 


8,086,306 


J 


Dietrihution  of  the  anthracite  product  of  Pennsylvania  in  1891, 


Counties. 


Susquehanna  .... 

Lackawanna 

Luzerne 

Carbon 

Schuylkill 

Columbia 

Northumberland . 
Dauphin 


Total. 


Total  prod- 
uct of  coal 
of  all  grades 
for  year 
18&L 


Disposition  of  total  product. 


Long  tons. 

366,262 

10, 639, 276 

17, 404, 013 

1,266,649 

10, 358, 373 

717, 008 

3,720,844 

764,567 


46,236,992 


Loaded  at 

mines  for 

shipment  on 

railroad 

cars. 


Long  tons. 

342,037 

9,607,754 

15,677,617 

1, 129, 139 

9, 163. 258 

635,740 

8,313,431 

581,667 


40,450,548 


Used  by 
emnloyt'8 
anci  sold 

Ut  IiH;al 

trade  at 
mines. 


Long  tons. 

4,225 

267,508 

888,029 

40,794 

128, 471 

7,274 

62,656 

48,000 


941,966 


Used  for 

steam  and 

heat  at 

mines. 


Long  tons. 

20,000 

764, 014 

1,338.367 

96,716 

1, 066,  G44 

73,994 

344,758 

140,000 


8,844,498 


6442  MIN 19 


290 


MINERAL  BESOUBCES. 


The  annual  sliipments  of  anthracite  since  1820  are  shown  in  the  ap- 
pended table,  which  gives  the  number  of  tons  and  percentages  8hipi>ed 
from  each  region. 


Yean. 


1820... 

1821... 

1822... 

1823... 

1824... 

1825... 

1828... 

1827... 

1828... 

1820... 

1830... 

1831... 

1832... 

1833... 

1834... 

1835... 

1836... 

1837... 

1838... 

1839... 

1840... 

1841... 

1842... 

1843... 

1844... 

1845... 

1846... 

1847... 

1848... 

1849... 

1850... 

1851... 

1852... 

1853... 

1854.. 

1855... 

1856... 

1857... 

1858... 

1859... 

1866... 

1861... 

1862... 

1863... 

1864. . 

1865... 

1866... 

1867... 

1868... 

1869.. 

1870... 

1871... 

1872.., 

1873... 

1874... 

1875... 

1876. . 

1877... 

1878.., 

1879... 

1880.. 

1881.. 

1882.., 

1883... 

1884.., 

1885.. 

1886.. 

1887.. 

1888... 

1889.. 

1890.. 

1891.., 


Total 


Schnylklll  region. 


L<mg  ton*. 


1,480 

1,128 

1,667 

6,500 

16,767 

31,360 

47,284 

79,973 

89,984 

81,854 

209,271 

252. 971 

226,692 

339, 508 

432,045 

530, 152 

446.875 

475,077 

490,596 

624,466 

583,278 

710, 200 

887,937 

1, 131, 724 

1,308,500 

1,665,735 

1, 733, 721 

1,728,500 

1. 840, 620 

2. 328, 525 

2. 636. 835 

2. 665, 110 

3, 191, 670 

3, 552, 943 

3,603.029 

8,873,797 

3, 273, 245 

8,448,708 

3, 749, 632 

8, 160. 747 

3, 372, 583 

8,911,683 

4, 161, 970 

4, 356, 959 

5,  787, 902 
5,161,671 
5, 330,  737 
5, 775, 138 
4, 968, 157 
6, 5.')2.  772 
6. 694, 890 
7, 212, 601 
6, 866,  877 
6, 281,  712 
6, 221, 934 
8, 195. 042 

6.  282, 226 
8.  060.  829 
7.654,742 
9, 253, 958 
9, 459, 288 

10, 074,  726 

9,478,314 

9, 488, 426 

9, 381, 407 

10,  609, 028 

10, 654, 116 

10. 486, 185 

10,  867, 822 

12,  741.  258 


PereL 


39.79 
16.23 
14.10 
18.60 
34.90 
49.44 
61.00 
71.85 
51.50 
46.29 
57.61 
51.87 
60.19 
60.64 
63.16 
60.98 
60.49 
58.05 
66.75 
65.07 
62.62 
56.21 
54.45 
56.22 
55.82 
57.79 
66.12 
68.30 
64.80 
52.34 
52.81 
51.30 
53.14 
53.77 
52.91 
50.77 
47.86 
44.16 
44.04 
39.74 
42.86 
40.90 
40.89 
45.14 
45.56 
39.74 
38.52 
41.66 
30.70 
41  74 
34.03 
33.97 
34.09 
31.87 
33.63 
39.35 
35.68 
34.28 
(52.23 
82.46 
32.48 
81.69 
30.85 
30.01 
29.19 
30.63 
27.93 
29.28 
29.08 
31.50 


277, 104, 954 


35.54 


Lehigh  region. 


Long  ton*. 

365 

1,073 

2,240 

5.823 

9.541 

28,393 

31,280 

82, 074 

80,232 

25,110 

41,750 

40,966 

70,000 

123,001 

106,244 

131,250 

148,211 

223,902 

213, 616 

221,026 

225,318 

143,037 

272,540 

267,793 

877,002 

429,453 

617, 116 

633,607 

670, 821 

781,656 

090,456 

964,224 

1,072,136 

1, 054, 309 

1,207.186 

1, 284, 113 

1. 351.  970 

1, 318. 541 

1, 380, 030 

1,628,311 

1, 821, 674 

1, 738, 377 

1, 351. 054 

1, 894, 713 

2. 054, 669 

2,040,913 

2,179.364 

2.  502,  054 

2,  502.  582 

1, 949, 673 

8, 239, 374 

2, 235,  707 

8. 873. 339 

3, 705. 596 

8,773,830 

2, 834,  605 

3, 8.54. 919 

4, 33*2, 760 

3, 237,  449 

4, 595, 567 

4,463,221 

5, 294. 676 

5, 689, 437 

6,  lis.  809 

5, 562.  226 

5,  898,  &34 
5, 723, 129 
4, 347.  061 
6, 639.  236 
6,21»4.073 
6, 329,  658 

6,  381, 838 


141, 210, 232 


Peret. 


60.21 
83.77 
86.90 
81.40 
65.10 
50.56 
30.00 
22.40 
2:i.90 
23.17 
19.27 
25.22 
28.21 
23.41 
21.66 
25.75 
28.92 
27.01 
26.07 
14.90 
24.50 
21.19 
28.12 
21.83 
22.07 
21.98 
21.70 
24.10 
20.66 
21.68 
21.47 
20.20 
20.13 
10.43 
10.52 
10.84 
20.18 
20.86 
21.40 
21.85 
17.17 
10.80 
20.10 
21.14 
17.15 
19.27 
18.13 
14.06 
20.02 
14.24 
19,70 
17.46 
18.73 
14.38 
20.84 
20.80 
18.40 
17.58 
19.05 
18.58 
19.54 
19.23 
18.11 
18.65 
17.89 
12.55 
14.78 
17.57 
17.28 
15.78 


18.11 


Wyoming  region. 


Long  ton*. 


PereL 


1. 

1, 

1, 

1, 

1. 

1. 

1. 

2, 

2, 

2, 

8, 

8. 

8, 

8. 

8. 

4, 

6, 

6. 

6, 

7, 

6, 

9, 

10, 

9, 

10, 

8, 

8, 

8, 

12, 

11, 

13, 

13, 

16, 

(a)15. 

(a)  16, 

(a)17, 

(a)19, 

(0)21, 

(a)19, 

(a)19, 

(o)21. 


7,000 
43,000 
64,000 
84,000 
111,777 
43,700 
90,000 
103,861 
115.387 
78,207 
122,300 
148,470 
192,270 
262,609 
285,606 
865,011 
451,836 
518,880 
683.067 
685,196 
732, 910 
827,823 
156,167 
284,500 
475, 732 
603,478 
771,611 
072,681 
052,603 
186.004 
731,236 
041. 817 
065,140 
145,770 
750, 610 
960, 836 
254. 519 
736. 616 
325,000 
968,146 
141,369 
974, 660 
911, 242 
101,549 
309,755 
504,408 
596,156 
424,158 
309, 377 
085, 687 
586,293 
419, 279 
951,383 
971, 371 
604.492 
677,753 
236, 470 
031, 826 
684,929 
852, 366 
036, 835 
417,979 
325. 240 


861,824,140 


6.26 
24.60 
80.54 
23.12 
2191 
U.60 
16.05 
16.18 
18.27 
10.69 
14.04 
17.18 
20.08 
22.70 
22.60 
22.48 
22.45 
22.11 
20.23 
22.18 
22.60 
24  64 
25.08 
26.72 
28.41 
26.73 
26.80 
28.47 
29.80 
81.06 
34.08 
84.66 
88.41 
80.07 
80.80 
38.02 
83.72 
37.20 
40.00 
43.26 
44.28 
40.28 
44.02 
46.27 
48.67 
47.18 
63.76 
45.63 
80.85 
45.92 
48.14 
48.72 
48.96 
47.08 
49.08 
51.04 
51.34 
52.82 
56.82 
57.29 
63.15 
53.04 
52.72 


46.35 


Total. 


Ijongton*. 
365 

1,073 

3,720 

6,951 

11,108 

84,893 

4a  047 

63,434 

77, 516 

112,083 

174,734 

176.820 

863,271 

487,749 

876,636 

660,758 

684,117 

860.441 

738,607 

818,402 

864,370 

050,773 

1,108,412 

1,263,508 

1,680,850 

S,  013, 013 

2,344,006 

2,882,309 

8,089.238 

8,242,966 

8,358,809 

4,448,916 

4,003.471 

5, 106, 161 

6,002,234 

6,608,567 

6,927.580 

6.644,041 

6,839,369 

7,808,256 

8,513,123 

7,064,264 

7,889,407 

0,566,006 

10,177,475 

0,852.301 

12,703,882 

12,088,725 

13,801,446 

13, 866, 180 

16, 182, 191 

15, 609, 721 

19,669,778 

21,227,952 

20, 145, 121 

19,712,472 

18,501.011 

20, 828, 179 

17. 605, 262 

26, 142. 689 

23,437,242 

28,500.017 

29, 120. 096 

81. 793. 027 

80.  718. 293 

31,623,530 

32, 136. 362 

34, 641, 018 

38, 145. 718 

35, 817, 098 

86,615,459 

40,448,336 


779,639,326 


a  Inclndea  LoyaUock  field. 
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The  figures  in  the  above  table  represent  the  actual  shipments  of  coal 
and  do  not  include  the  quantity  used  about  the  mines  and  sold  to  the 
local  trade. 

The  largest  actual  shipments  ever  made  in  each  of  the  months  of  any 
year  to  December,  1891,  inclusive,  are  given  in  the  table  below,  and 
show  that  if  the  mines  should  be  operated  as  actively  in  each  month  of 
the  year  as  they  ever  have  been  in  that  month  the  shipments  for  the 
year  would  be  42,594,894  tons. 


Tears. 


1891. 
1887. 
1887. 
1888. 
1891. 
1891. 
1891. 
1888. 
1888. 
1891. 
1891. 
1891. 


Months. 


JanQury . . 
Kebmary. 
March . . . . 

April 

May 


Jane 

July , 

Angnat . . . 
Sei^ember. 
October — 
November . 
December. 


Maximam  yearly  shipment  practloable. 


Tonnage. 


3, 138, 961 
2,551,008 
2, 911, 273 
2,856,698 
8,339,584 
3,780,243 
8, 791, 889 
4.097,563 
3.916,325 
4,496,534 
4,127.557 
8,587,971 


42,694,894 


Average  monthly  tonnage  based  upon  the  largest  shipments  ever 
made,  3,549,575. 

The  initial  lines  of  transportation  from  the  anthracite-coal  fields  are 
operated  by  the  following  companies: 

Delaware,  Lackawanna  and  Western  Railroad  Company. 

New  York,  Snaquehanna  and  Western  Railroad  Company. 

New  York,  Ontario  and  Western  Railroad  Company. 

Delaware  and  Hadson  Canal  Company. 

Erie  and  Wyoming  Valley  Railroad  Company. 

Central  Railroad  Company  of  New  Jersey. 

Lehigh  VaUey  Railroad  Company   (Philadelphia  and  Reading  Railroad 

Company,  lessees). 
Pennsylvania  Railroad  Company. 
Philadelphia  and  Reading  Railroad  Company. 
New  York,  Lake  Erie  and  Western  Railroad  Company. 
Delaware,  Susquehanna  and  SchuylkiU  Railroad  Company. 

The  following  table,  partly  approximated,  gives  a  comparison  of  the 
distribution  of  anthracite  coal  for  years  1890  and  1891,  showing  the  per- 
centages of  the  total  shipments  consumed  in  the  several  sections  of  the 
United  States: 

Distribution  of  anthracite  coal  for  cofuumption  in  1890  and  1891. 


Regioiis. 


PennsylTania,  New  York,  and  New  Jersey 

New  BnglMid  states 

Western  Stotea , 

Soathem  States,  Inclading  Delaware,  Maryland, 

and  District  01  Colnmbia , 

Pacific  coast 

Dominion  of  Canada 

Foreign  ports 


Totals 


Year  1890. 


Long  tons. 


22,719,221 
5,442,S56 
5,459,320 

1,742,621 
11,100 

1, 106, 788 
45,536 


36,617,042 


Percent 


62.05 
14.86 
14.91 

4.76 
0.03 
8.27 
0.12 


100.00 


Year  1891. 


Long  tons. 


24, 734, 103 
6, 187. 665 
6,249,526 

1, 826. 298 
15,001 

1, 393, 998 
43,952 


Percent 


61.15 
15.30 
15.45 

4.51 
0.04 
3.44 
0.11 


40,450,543        100.00 

V  \ 
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As  will  be  seen  in  the  above  table,  the  greatest  relative  increase  in 
consumption  has  taken  place  in  the  western  states,  although  the  east- 
ern middle  states  show  the  greatest  actual  increase  in  tons;  their  per- 
centage however  remains  about  the  same. 

In  the  report  for  1890,  mention  was  made  of  the  fact  that  the  governor 
of  Pennsylvania  had  appointed  a  commission  to  look  into  the  matter 
of  utilizing  the  immense  deposits  of  culm  throughout  the  anthracite 
regions.  Gonsiderable  progress  has  been  made  during  the  last  year  in 
the  investigations  ux)on  this  subject  by  the  commission,  but  no  definite 
rex)ort  has  been  made  public.  There  are  at  present  quite  a  number  of 
plants  established  in  different  parts  of  the  anthracite  field,  with  fa/cUi" 
ties  for  preparing  for  market  the  coal  contained  in  these  dumps.  At 
some  points  two  or  three  sizes  are  prepared  suitable  for  domestic  uses, 
in  addition  to  the  pea,  buckwheat,  and  culm  secured,  and  the  coal  so 
reclaimed  is  increasing  in  quantity  each  year.  The  smaller  sizes  of 
anthracite,  forming  so  large  a  percentage  of  the  entire  production,  are 
being  placed  upon  the  market  with  marked  success  in  competition  with 
bituminous  coal  for  steam-raising  purposes. 

In  1891  the  legislature  of  Pennsylvania  passed  a  new  anthracite  min- 
ing law,  among  the  numerous  provisions  of  which  was  one  increasing 
the  number  of  mine-inspectors'  districts  in  the  anthracite  regions  from 
seven  to  eight  and  appointing  an  extra  inspector  for  the  new  district 

Several  imx)ortant  collieries  in  course  of  construction  in  1890  have 
been  completed  and  put  into  operation  during  the  year  1891.  In  some 
cases  entirely  new  developments  have  been  made;  in  others,  old  aban- 
doned workings  have  been  reopened  and  improved  methods  and  ma- 
chinery adopted,  whereby  immense  bodies  of  coal  will  be  secured  which 
under  the  old  systems  were  inaccessible. 

The  Delaware,  Susquehanna  and  Schuylkill  railroad,  which  connects 
all  the  collieries  operated  by  Messrs.  Coxe  Bros.  &  Co.,  and  which 
affords  outlets  for  their  product  over  either  the  Pennsylvania  Central 
railroad  of  New  Jersey,  or  Lehigh  Valley  railroad,  was  completed 
and  put  into  operation  during  the  year.  The  Philadelphia  and  Bead- 
ing Railroad  Company  completed  their  Tamaqua,  Hazleton  and  Northern 
branch,  which  connects  with  the  Delaware,  Susquehanna  and  Schuylkill 
railroad,  establishing  an  outlet  over  the  Pennsylvania  and  Beading 
railroad  in  addition  to  the  three  roads  above  named. 

Following  is  a  list  of  the  collieries  in  the  anthracite  coal  regions  of 
Pennsylvania. 
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OBNERAL  OFFICES  OF  CORPORATIONS  NAMED  IN  FOREGOING  DIRECTORY. 

Pennsylyania  Coal  Company,  No.  1  Broad  way.  New  York. 

Lehigh  and  Wilkesbarre  Coal  Company,  No.  143  Libert^^  street,  New  Tork« 

Delaware,  Lackawanna  and  Western  Railroad  Company,  No.  26  Exchange 
Place,  New  York. 

Delaware  and  Hudson  Canal  Company,  No.  21  Cortlandt  street.  New  York. 

Coxe  Bros.  6l  Co.,  No.  143  Liberty  street,  New  York. 

Philadelphia  and  Reading  Coal  and  Iron  Company,  No.  108  South  Fourth  street, 
Philadelphia,  and  143  Liberty  street.  New  York. 

Lehigh  Valley  Coal  Company,  No.  228  South  Third  street,  Philadelphia. 

Lehigh  Coal  and  Navigation  Company,  No.  108  South  Fourth  street,  Philadel- 
phia. 

New  York,  Susquehanna  &  Western  Railroad  Company,  15  Cortlandt  street, 
New  York. 

Hillside  Coal  and  Iron  Company,  21  Cortlandt  street.  New  York. 

Susquehanna  Coal  Company,  No.  233  South  Fourth  street,  Philadelphia. 

Lykens  Valley  Coal  Company,  No.  233  South  Fourth  street,  Philadelphia. 

Mineral  Railroad  and  Mining  Company,  No.  233  South  Fourth  street,  Phila- 
delphia. 

Summit  Branch  Railroad  Company,  No.  233  South  Fourth  street,  Philadelphia. 

State  Line  and  Sullivan  Railroad  Company,  No.  204  Walnut  Place,  Philadelphia. 

Union  Coal  Company,  Erie,  Pennsylvania. 

New  York,  Ontario  and  Western  Railroad  Company,  16  Exchange  Place,  New 
York. 

Many  new  shafts  have  been  sunk  and  enlargements  and  extensions 
of  breakers  have  been  in  progress  in  all  parts  of  the  field.  It  is  notice- 
able that  in  the  line  of  improvements  in  the  facilities  for  mining,  pre- 
paring and  shipping  coal,  especially  by  the  larger  companies^  the  most 
advanced  methods  only  are  employed,  looking  to  a  much  larger  produc- 
tion at  a  reduced  rate  of  cost,  some  of  these  monster  breakers  being 
able  to  hoist  and  prepare  over  one  thousand  mine  cars  per  day. 

The  following  table  shows  the  apparent  consumption  of  anthracite 
coal  during  the  years  1888, 1889, 1890,  and  1891 : 

Consumption  of  Pennsylvania  anthracite  during  the  past  four  yeare. 


Stock,  January  1 
Shipments 


Total  anpply 

Stock,  December  31. 


1888. 


Long  tons. 

130, 977 

38, 145, 718 


38,276.895 
652,156 


1889. 


Long  torn. 

652, 156 

35,407,710 


36, 059, 866 
1, 026, 107 


ConHomption ,  37, 624, 539 


35, 033, 759 


1890. 


Long  ton*. 

1, 026, 107 

35, 865, 174 


189L 


Long  tons, 

565,652 

40,450,543 


36,891,281 
565, 652 


36, 325, 629 


41,016.195 
754,432 


40,261,703 


These  figures,  however,  take  no  account  of  the  large  and  annually 
increasing  quantities  accumulated,  at  certain  seasons,  at  the  inland 
storage  yards,  of  the  larger  producing  companies,  and  in  the  yards  of 
dealers. 

The  shipments  to  tide- water  points  for  distribution  by  wat^r  are  given 
in  the  table  below,  l^ew  avenues  by  rail,  however,  to  eastern  markets 
hitherto  reached  only  by  water  are  materially  changing  the  relations  of 
the  tide- water  trade. 
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ShipmeniM  of  PennMylvania  anthracite  to  tide-water  from  1S88  to  1891, 


1888 
1889 


Lima  iofiM, 
13, 657, 604 
12, 217, 862 


1890 
1891 


lAmn  tan*. 
11.  792,  317 
13,313,719 


Prices  have  been  reported  by  the  companies  as  not  renumerative  dur- 
ing the  year,  owing  to  the  fact  that  production  is  kept  constantly 
in  advance  of  the  demand.  Efforts  have  been  made  each  year  to  over- 
come this  condition,  but  no  improvement  has  been  realized.  During 
the  early  part  of  1892  a  consolidation  of  several  of  the  larger  produc- 
ing interests  was  consummated,  whereby  a  large  portion  of  the  tonnage 
fell  under  the  control  of  one  company,  and  it  is  earnestly  believed  that 
the  production  can  now  be  brought  and  kept  nearer  to  the  demands  of 
the  trade,  and  thus  sustain  reasonable  prices  and  yield  fair  profits  to 
those  engaged  in  the  mining  of  anthracite  coal.  The  character  of  the 
arrangement  or  "  deal "  referred  to  above  is  concisely  stated  by  Mr.  F. 
E.  Saward  in  his  valuable  annual  '<The  Coal  Trade''  for  1892:  "Finan- 
ciers who  are  interested  in  the  shares  of  certain  of  the  coal-carrying 
roads  have  entered  into  an  arrangement  by  which  they  hope  to  receive 
a  more  certain  income  on  their  investments.  These  roads  own,  through 
their  coal  companies  or  other  allied  interests,  or  control  in  the  matter 
of  transportation,  about  69  per  cent,  of  the  anthracite-coal  output,  ac- 
cording to  the  figures  for  the  past  year.  The  necessity  for  unity  of  action 
on  the  part  of  those  who  are  owners  of  this  valuable  fuel  (and  the  share- 
owners  above  referred  to  are  surely  included  in  this  category)  has  been 
apparent  for  some  time.  It  has  been  evident  that  the  presidents  or 
sales  agents  could  do  nothing  to  maintain  the  price  of  this  valuable 
fuel ;  twenty,  thirty,  or  forty  agreements  to  restrict  have  been  made  only 
to  come  to  naught.  The  Philadelphia  and  Beading  Railroad  Company 
acquires  by  lease  the  railroad  systems  heretofore  operated  by  the  Lehigh 
Valley  Bailroad  Company  and  the  Central  Railroad  Company  of  New 
Jersey.  The  Delaware,  Lackawanna  and  Western  Railroad  Company  is 
also  at  least  Mendly  to  the  arrangement.  The  magnitude  and  importance 
of  this  deal  can  hardly  be  overestimated.  It  makes  the  Philadelphia 
and  Reading  system  the  largest  in  the  country  in  the  extent  of  its  op- 
erations, transforms  it  into  a  great  trunk  line  with  unsurpassed  facili- 
ties at  Philadelphia,  New  York,  and  Buffalo.  It  gives  the  Philadel- 
phia and  Reading  the  control  of  the  anthracite-coal  trade,  and  will 
enable  it  to  introduce  economies  and  equalizations  of  coal  prices  which 
win  give  a  profit  on  the  coal  produced  and  sold.'' 

In  a  public  statement  made  by  the  president  of  the  Philadelphia  and 
Beading  Railroad  Company  he  said:  "There  can  be  no  reason  why  a 
great  Pennsylvania  product  like  anthracite  coal,  which  can  be  obtained 
nowhere  else,  should  be  mined  without  a  fair  profit  to  the  mine-owners 
and  to  the  railroad  companies  which  carry  it  to  the  market    No  pool 
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arrangement  can  prevail  against  the  varying  interests  of  the  different 
parties  engaged  in  it.  Even  if  the  principals  strive  to  maint^ain  hon- 
estly an  arrangement  entered  into,  it  is  always  defeated  by  some  of  the 
agents.  Very  great  economies  will  necessarily  result  by  reason  of  the 
saving  of  large  amounts  which  have  heretofore  been  necessary,  but  use- 
lessly, paid  to  rival  agents  for  selling  coal.  The  mining  of  coal  can 
henceforth  be  done  under  the  most  economical  management  possible, 
and  the  saving  in  expense  which  will  probably  be  effected  will  be  very 
great.  Good  mines  will  be  able  to  be  worked  in  the  best  x>ossible  man- 
ner and  unprofitable  mines  can  be  abandoned.  The  revenue  oi  the 
leased  roads,  with  proper  management,  will  be  sufficient  to  pay  the 
rentals  which  have  been  guaranteed,  without  any  necessity  for  infring- 
ing ux)on  the  revenues  of  the  Heading.  Transportation  can  be  made 
in  the  directions  which  will  be  most  profitable.  The  roads  can  be  util- 
ized in  a  way  which  was  not  possible  under  separate  systems  of  man- 
agement. Coal  can  be  sent  to  the  points  of  supply  by  the  most  direct 
route. 

^<  The  arrangement  consists  in  the  leasing  to  a  New  Jersey  corjMra- 
tion  (the  Port  Beading  Bailroad  Company)  of  the  system  of  the  Cen- 
tral Bailroad  of  New  Jersey.  The  arrangement  became  possible  be- 
cause of  mutual  interest,  and  it  is  guaranteed,  not  only  by  a  lease  fair  to 
both  companies,  but  by  arrangements  for  traffic  and  otherwise  which 
insure  perpetuity.  The  lease  and  other  traffic  arrangements  which  have 
been  made  insure  the  payment  to  it  of  a  guaranteed  dividend  of  7  per 
cent,  on  the  stock,  with  a  division  between  the  lessor  and  the  lessee  of 
the  surplus  earning  up  to  10  per  cent.,  and  of  the  receipt  by  the  Port 
Reading  of  all  iu  excess  of  10  per  cent.  The  present  earnings  of  the 
Central  Railroad  of  the  New  Jersey  system  are  such  as  will  make  the 
carrying  out  of  the  contract  by  the  Port  Reading  railroad  very  easy. 
The  economies  which  will  now  be  possible,  and  the  additional  busi- 
ness which  will  inevitably  inure  to  this  system,  wiQ  make  it,  with  any 
reasonable  success,  much  more  than  self-sustaining.  Before  the  lease  of 
the  Central  Railroad  of  New  Jersey,  an  aiTangement  was  effected  with 
the  Lehigh  Valley  Railroad  Company  by  which  its  lines  were  leased  to 
this  company.  About  the  same  time  the  Philadelphia  and  Reading  Coal 
and  Iron  Company  secured  control  of  the  Lehigh  Valley  Coal  Company 
through  a  lease  and  stock  arrangements.  The  terms  of  the  Lehigh 
Valley  lease  are  similar  in  character  to  those  of  the  Central  Railroad  of 
New  Jersey  lease.  By  means  of  its  lease  of  the  Lehigh  Valley  rail- 
road this  company  secures  not  only  a  through  outlet  for  anthracite 
coal  in  the  West,  such  as  wUl  enable  it  to  fill  the  large  and  growing 
demand  from  that  region,  but  also  secures  a  trunk  line  to  Buffalo  which 
will  enable  three  of  the  largest  coal-carrying  companies  to  send  their 
coal  to  the  West,  and  to  secure  its  use  for  the  merchandise  traffic  which 
is  so  largely  increasing  each  year." 
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Total  product  in  1891,  42,788,490  short  tons;  spot  value,  $37,271,053. 

The  bituminous  coal  fields  of  Pennsylvania  form  the  northeastern  end 
of  the  Appalachian  field.  The  total  area  underlaid  by  workable  coal 
beds  is  about  900  square  miles.  The  coal  mines  of  the  state  are  con- 
fined to  twenty-seven  counties,  later  enumerated.  The  largest  coal  area 
is  contained  in  the  western  and  southwestern  parts  of  the  state,  ex- 
tending west  from  the  crest  of  the  Alleghany  mountains  to  the  Ohio 
line,  and  southwest  of  a  line  drawn  from  I^e w  Castle,  in  Lawrence  county, 
northeast  to  Kane,  in  McKean  county,  and  thence  southeast  in  the  di- 
rection of  Bellefonte,  in  Center  county.  Bagged  edges  of  broken  Coal 
Measures  extend  beyond  these  lines.  In  addition,  isolated  areas  are 
found  in  the  Wellersburg  Basin,  in  Somerset  county;  in  the  Broad  Top 
coal  field,  in  Huntingdon,  Blair,  and  Fulton  counties;  in  the  Tipton 
Md,  west  of  Altoona,  in  Blair  county,  and  in  tlft  fields  in  Bradford 
and  Tioga  counties.  The  characteristics  of  the  Goal  Measures  in  which 
these  beds  occur  have  been  described  in  former  reports. 

A  comparison  of  the  bituminous  coal  production  of  Pennsylvania  in 
1891  with  that  of  1890  shows  that  the  product  increased  486,317  short 
tons,  or  but  a  trifle  over  1  per  cent.  A  glance  at  the  table  of  produc- 
tion by  counties  shows  distinctly  to  what  this  very  small  increase  is  due. 
The  great  strike  in  the  Connellsville  coke  region  embracing  Fayette  and 
Westmoreland  counties  caused  a  falling  off  in  the  product  as  compared 
with  1890  of  630,508  short  tons  in  the  former,  and  323,011  short  tons 
in  the  latter.  The  product  of  the  state  was  further  shortened  by  a  de- 
creased output  of  147,934  short  tons  in  Elk  county,  230,509  short  tons 
m  Washington  county,  and  in  minor  degrees  by  a  falling  off  in  the 
product  of  Beaver,  Bedford,  Blair,  Bradford,  Clarion,  Clinton,  Hunt- 
ingdon, and  Somerset  counties. 

As  a  set-off  to  these  losses  it  will  be  noted  that  the  increase  in  the 
output  of  Allegheny  county  was  746,297  short  tons;  in  Cambria 
county,  142,019  short  tons;  in  Clearfield  county,  491,795  short  tons;  in 
Indiana  county,  133,447  short  tons;  in  Jefferson  county,  309,815,  and 
smaller  amounts  in  Armstrong,  Butler,  Center,  Lawrence,  McKean, 
Mercer,  and  Tioga  counties.  The  details  of  the  respective  increases  and 
decreases  in  the  production  of  the  state  by  counties  for  the  past  three 
years  are  shown  in  the  following  table,  together  with  a  statement  of 
the  production  in  1886, 1887 ,  and  1888: 
6442  MQI ^20 
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Comparative  stntUtia  of  the  Pennaylvania  hituminoiu  mine*,  by  oountie». 


Counties. 


Allegheny . 
Ann8trong 

Beaver 

B«»dford 

Blair 

Bradfonl . . . 

Butler 

Cambria . . . 
Canioron... 

CenUT 

Clarion  .... 
Clearfield.. 
Clinton.... 

Elk 

Fayette 

Groene 


Huntingdon  ... 

Indiana 

Jelfersnn 

Lawreuce 

MoKean 

Mercer 

Somerset 

Tioga 

Venango 

Washington . . . 
Weatmoreland. 
Small  mines  ... 


Total... 
Net  increase 


1886. 


Short  torn. 


1887. 


4. 


1, 


3, 


202.  088 
210.856 
208,  820 
173,  .172 
305,  695 
206,  998 
162,  306 
222.  028 
3, 200 
313.  383 
429, 544 
753, 986 


4. 


1, 


1, 

1, 
5. 


526,  036 
494,  613 

5.  600 
313. 581 
103.615 
0tt,186 
101,154 
617 
637, 712 
349,  026 
384,800 

2,500 
812, 407 
446,480 


27,094,501 


Short  tons. 

4, 680, 924 
235,  221 
197, 863 
311,452 
287. 367 
167, 416 
161, 764 

1, 421, 980 

:{.  UOO 

608. 255 

693, 758 

5, 180.  311 


609.757 

4,540,322 

3,002 

266,479 

207, 597 
1, 693, 492 

125, 361 
0,214 

539, 721 

416, 240 

1, 328, 963 

2,296 

1,751,615 

6,074,486 

200,000 


31, 516, 866 


4,422,855 


1888. 


Short  tons. 

5, 575, 505 

226,003 

63,900 

248,159 

314, 013 

163, 851 

194,715 

1, 540, 460 

700 

382, 770 

535,192 

5,398,981 

32,000 

555,960 

5,208,993 

5,323 

281,823 

167, 285 

2, 275,  349 

106,921 

10,443 

487, 122 

870.228 

1, 106, 146 

2,000 

1, 793, 022 

6,  619, 773 

240,000 


33, 796, 727 


2, 279, 871 


1889. 


Total 
product. 


Short  tons. 

4, 717, 431 

289, 218 

03,  461 

257,455 

215, 410 

129.141 

288  591 

1,  751,  664 

2,  300 

305, 127 

596,589 

5, 224,  506 

106.000 

614, 113 

5, 897,  254 

63,714 

280,133 

153,  698 

2, 896, 487 

143,410 

11,500 

575,  751 

442.027 

1, 036, 176 

6,911 

2, 364, 901 

7, 631, 124 

(•) 


36, 174, 089 


Increase 
over  1888. 


Short  tonM. 


Decrease 
from  1888. 


63,125 

29,561 

9,294 


Short  tons. 

858, 074 


93,876 

211,  204 

1,600 

12.  357 

61,397 


98.603 
34,710 


74, 000 
68. 153 

688.261 
48, 391 


174, 476 


621.138 

36,489 

1,057 

88,629 

71,799 


4,911 

571,879 
1,  111,  851 


8,862,472 


2,377,362      2,877,362 


1.690 
3,587 


1,971 


1,241,110 


Counties. 


Allegheny 

Arnmtrong 

Beaver 

Bedford 

Blair 

Bradford 

Bntler 

Cambria 

Cameron 

Center 

Clarion , 

Clearfield 

Clinton 

Elk 

Fayette 

Greene 

Huntingdon 

Indiana 

Jeflorson , 

Lawrence 

McKeau 

Mercer 

Somerset 

Ti(»w:a 

Veuango 

"Wnsbington 

Westmoreland .  - , 
Small  mines 


1890. 


Total 
product. 


Short  tont. 

4,894.372 
380,554 
139, 117 
445, 192 
298. 196 
128, 687 
167,  578 

2. 790, 954 


Increase 
over  1889. 


Short  torn. 

176, 941 
91, 336 
45,656 

187. 739 
82, 786 


1, 039,  290 


Total 

Ket  increase . . 


452. 114 
512.387 
6,  Co  I,  587 
159.  OIK) 
121.534 
413.081 

322,  030 
357,  ."iSO 
850. 19y 
140.  .>28 

{&) 

524. 319 
522,  796 
903. 997 

(b) 

83(5.  667 
290.  'AH 
.000.000 


66,087 


1. 
6, 


2, 


1, 427,  061 

53,  000 

507, 421 

515,  827 


42.  497 
203,  882 


Decrease 
from  1889. 


Short  tons. 


2,464 
121, 013 

Yd)*" 

"'84,262 


1891. 


Total 
product. 

Short  tons. 

6, 640, 669 

484,000 

129,961 

389,  2.-)7 

237,  626 

68.697 

211,647 

2, 932, 973 


(d) 


2, 

8, 
(c)l 


42, 302, 173 


6, 128, 084 


80,  7G9 


471,766 
6r)9.  3.S0 
925. 575 


6,  567. 933 


6, 128, 084 


45,688 
2,882 
id) 
51, 432 


132. 178 
(d) 


526, 753 
479,  887 

7, 143, 382 
130.  802 
973, 600 

5, 782,  573 


260.021 
456,077 

3, 160,  614 

164,669 

15. 345 

526,  220 

480, 194 

1.010,872 


Increase 
over  1890. 


Short  tont. 
746,297 
103,446 


44.069 
142,019 


74,639 


491, 796 


98,497 

309, 815 

24,141 

15,345 

1  901 


Decrease 
from  1880. 


Short  ton*. 


9,156 
55.935 
60,570 
57,990 


32,500 


V  28.198 
147,934 
630,508 


53,609 


2.600.1,^8 

7, 9i;7. 4'.;3 

1,  OIK),  000 


106,875 


42,602 


230,509 
323, Oil 


439.849  '  42.  78.S,  490  i     2,158.839       1,072,522 


480, 317 


486.  317 


I 


a  Inclnded  in  county  distribution. 
b  lurluded  in  product  of  country  banks. 

c  K.ttimate  based  on  the  census  returns  for  small  banks,  which  for  1889  were,  approsimat el v,  800,000 
short  tons,  showing  that  previous  estimates  of  the  product  from  this  sourc*^  were  too  «mall. 
ti  All  product  from  country  banks  and  decrease  deducted  &om  total  estimated  production. 
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It  will  be  seen  from  the  foregoing  table  that  in  1889  Allegheny  county 
suffered  the  greatest  loss  in  tonnage,  having  over  66  per  cent,  of  the 
loss  sustained  in  all  the  counties  in  which  decreases  in  product  oc- 
curred. Westmoreland  county  showed  a  remarkable  increase,  being 
nearly  one-half  of  the  total  net  increase  of  the  state  and  exceeding  by 
38,058  short  tons  the  aggregate  increase  of  the  county  from  1886  to 
1888.  Fayette  county  came  second  in  increased  tonnage,  with  a  gain 
of  688,261  short  tons;  Jefferson,  third,  with  an  increase  of  621,138  short 
tons,  and  Washington,  fourth,  shows  571,879  short  tons  in  excess  of  the 
preceding  year's  product. 

In  1890  the  county  showing  the  greatest  gain  on  the  preceding  year 
was  Clearfield,  whose  product  in  1890  was  1,427,081  short  tons  greater 
than  in  1889.  Cambria  ex)unty  increased  1,039,290  short  tons,  and  the 
other  notable  increases  were  in  Westmoreland  county,  659,380  short 
tons;  Fayette  county,  616,827  short  tons;  Elk  county,  607,421  short 
tons,  and  Washington  county,  471,766  short  tons.  The  counties  hav- 
ing an  increased  production  in  1889  and  an  apparent  decreased  i)roduct 
in  1890  were  Butler,  Clarion,  Jefferson,  Lawrence,  and  Mercer.  But 
against  this  must  be  set  the  fact  that  the  product  of  small  mines  is  in- 
cluded in  the  county  distribution  in  1889  and  not  accounted  for  in  1890, 
except  in  a  total  estimate  for  the  State. 

The  following  tables  show  the  bituminous-coal  product  of  Pennsyl- 
vania in  1889, 1890,  and  1891,  by  counties,  with  the  distribution  and 
value: 

Bituminous  ooal  product  of  Pennsylvania  in  1889,  hy  counties. 


Counties. 


Amifttrong. 

Beaver 

B*^ford.... 

Blair 

Bradford . . . 

Bntler 

Cambria 

Center 

Clarion 

Clearfiold  .. 

Elk 

Fayi-tte  .... 

(rr»'«T.<* 


Huntingdon. 


Disposition  of  total  product. 


Loaded  at 

mines  for 

shipment 

on  railroad 

cars  and 

boats. 


^^JL    ^«ed  for 
employes,  ^  J 

and  sold         J-at 


In')i;ina 

J r  Hf  iittm 

LHwrence 

>r**rr©r 

S<»iri<T?et 

Tio;;a 

\Va.s]iJn;rton 

We.*tTijoreland 

Cameron,       Clinton, 
Lycoming,  McKean, 
and  Venango 


Short  tons. 

A,  464. 376 

229,402 

44. 932 

237,554 

80,777 

121,976 

183, 477 

1, 174, 508 

380,  331 

535,251 

4,937,506 

606,014 

503,149 


185.  799 

53,  498 

2, 371,  703 

117,094 

609. 737 

370. 791 

1,  010, 544 

2  2«1,  O40 

8,488,873 


111,681 


Total 24,069,913 


to  local 
trade. 


Short  tons. 

204,  282 

59,460 

48.  180 

6, 932 

4,188 

6,865 

94,064 

179, 525 

4,964 

67,500 

89,580 

7,549 

111,  714 

53, 714 

9,111 

80,200 

53,684 

25,696 

51.  231 

60,909 

12.  572 

64,847 

299,874 


14,510 


at  mines. 


1, 590, 651 


Short  tons. 
25, 103 

3r>« 

249 
3,8^9 
2,918 

800 
2,162 
7,296 

115 

3,370 

19,661 

4,789 

101, 272 


Made  into 
coke. 


Short  tons. 
23,  070 


100 

9,078 

127,527 


8,888 

890,  335 

9,717 

468 

177,  769 

6,761 

6, 091, 119 


3,129 


11.403 

620 

14,  783 

586 

8,543 

11,  972 

109,597 


334 


82.094 

20.000 

459,  G97 


19, 741 

4,516 

27.042 

3,732,780 

386 


832,937 


10,190,588 


Total 
product. 


Short  tons. 

4, 717, 431 
289,  218 
93, 461 
257, 453 
215, 410 
129. 141 
288,  591 

1, 751, 664 
395, 127 
596, 589 

5, 224,  506 
614, 113 

5, 897, 254 

53,  714 

280, 133 

15:J.  698 

2, 896.  487 
143.  410 
575,  751 
442,027 

1,030,175 

2,  3tV4.  901 

7, 631, 124 


126,711 


36,174»089 


Value  of 

total 

product 

at  mines. 


$4, 000, 104 
210. 067 
110,604 
205, 672 
210, 466 
171,387 
270,394 

1, 348, 484 
311,544 
430,  850 

4, 403, 551 
498, 728 

3,702.548 

67, 307 

211,597 

124,088 

2,117,531 
150,  537 
611,202 
308.400 

1,  264,  889 

1,557.486 

5, 674, 493 


101,386 


AveragA 
number 

of 
persons 

em- 
ployed. 


27,953,8U        68. 7W 


I 


9,886 

469 

162 

660 

466 

321 

461 

2,791 

750 

940 

7,703 

1,185 

6,667 


638 

139 
8,738 

267 
1,094 

525 
2.400 
4,005 
9,109 


224 


i 
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Bituminous  coal  product  of  PennBylvania  in  1890,  5y  counties. 


Oonntiea. 

Loaded  at 
mint^H  for 
shipment. 

Sold  to 
local  trade 
and  nsed 
by  em- 
ployes. 

Used  at 

mines  for 

steam  and 

heat. 

Made  into 
coke. 

Total 

amount 

produced. 

Totia 

Tftlne. 

Nnmber 
of  days 
aotiTe. 

AvonfO 

nnmher 

em- 
ployed. 

Allegheny . . . 
Armstrong  . . 

Beaver  

Bedford 

Blair 

Bradford 

Butler 

Cambria 

Cent<^r 

Clarion 

Cleartteld.... 

Clinton 

Elk 

Short  tons. 

4,643.050 
341,447 
119,216 
305, 282 
163,399 
121,359 
147,935 

2, 487, 414 
378,384 
501,563 

6,851,454 
159,  000 

1.064,372 
996,469 
229,855 
283,102 

2, 678, 522 

94,908 

488,205 

486,322 

852,621 

2,775,610 

8,619,434 

Short  tons. 

174, 870 

11,064 

18,355 

10, 279 

1,852 

1,355 

9,372 

26,348 

5,684 

8,425 

9,629 

Short  tons. 

87,496 

2,480 

1,286 

1,400 

506 

3,973 

2,471 

15, 186 

200 

2,899 

61, 715 

Short  tons. 

38,956 

25,563 

260 

128,231 

132,439 

Short  tons. 

4, 894, 372 
380,554 
139, 117 
445,192 
298. 196 
128,  687 
167, 578 

2,790,954 
452, 114 
512, 387 

6, 651, 587 
159.000 

1,121,634 

6,413,081 
322,630 
357. 580 

2,850,799 
140,528 
524,319 
522,796 
903,997 

2,836,667 

8,290,504 
1,000,000 

$4,634,708 
275,  OU 
145, 946 
356,005 
241. 678 
161, 761 
14<{,  162 

2, 332. 997 
356, 121 
386,617 

5,642,098 
123,326 
942,081 

4,081,016 
247,364 
294,380 

2,421,060 
142,682 
446,392 
341,  518 
905,936 

2, 649, 627 

6, 691, 532 
760,000 

196 
261 
251 
288 
284 
106 
237 
261 
230 
237 
236 
265 
255 
247 
237 
245 
245 
232 
231 
225 
102 
227 

228 

0,036 
661 
205 
662 
595 
292 
314 

4,140 
623 
038 

0,324 
200 

1.871 

6,503 
611 
688 

3,071 
307 

1,023 
646 

2.010 

4,644 

12,080 

7,800 

262,006 

67,846 

228,789 

11. 788 

12,044 

8.486 

2,184 

7,805 

45,109 

25,313 

10,041 

19,086 

8,253 

46,075 
1,000,000 

374 

123,264 

3,222 

112 

6,820 

511 

10,801 

593 

11,405 

12,454 

97,169 

45,666 

5,281,304 

81.067 

72,182 

157,662 

Fa.vefcte 

HiintlDgdon . 

Indiana 

Jefferson  .... 
Lawrence. . . . 

Mercer 

Somerset .... 

Tioga 

Washington . 
Westmore- 
land   

Small  mines . 

Total.. 

25,840 
19,985 
40,350 

4, 528, 826 

29,288,923 

1,473,317 

305,887 

11,144,090  42,802,173 

35,876,916 

232 

61,833 

Bituminous  coal  product  of  Pennsylvania  in  1891,  5y  counties. 


Counties. 


Allegheny  .. 
ArmRtrong.. 

Beaver 

Bedford 

Blair 

Bradford . . . . 

Butler 

Cambria 

Cent«r 

Clarion 

Clearfield  ... 

Clinton 

Elk 

Fayette 

Huntingdon. 

Indiana 

Jefferson 

Lawrence  . . . 

MoKean 

Mercer 

Somerset 

Tioga 

Washington. 
Westmore- 
land   

Small  mines. 

Total.. 


Loaded 
at  mines 
for  ship- 
ment. 


Sold  to 

local 

trade  and 

used  by 

employes. 


Short  tons 

5,282,424 
446, 233 
110,440 
319, 430 
122,767 
67,721 
208,764 

2,079,475 
369, 098 
468, 717 

6,787,128 
130,802 
956, 146 

1, 077, 570 
157, 871 
326,861 

2, 533, 331 
164,039 
15,  'M5 
506, 569 
428,620 
934,917 

2,577,791 

3,904.855 


Short  tons 
311,  U52 
12,:i80 
17, 517 
13, 473 
2,598 
600 
911 
347,631 
86,046 
10,184 
22,463 


6,050 
81, 017 
18, 495 

1,767 

19,261 

537 


Used  at 
mines  for 
steam  and 
heat. 


Short  tons 
.  22,614 
1,189 
1,180 
2,159 
1,335 
476 
1,972 
12,728 
400 
986 
36,614 


29,976,914 


7,4451 

8, 005 

16,655 

19,592 

59,509 
1,000,000 


2,007,348 


6,159 

95,795 

6,2ft8 

949 

10,996 

93 


12,206 

380 

6,811 

8,775 

03, 110 


821,225 


Made 
into  coke. 


Total 

amount 

produced. 


Total 
value. 


Short  tons  Short  tons 
24,279  5, 640,  669  $5, 
484,000 


24,198 

824 

64,196 

110.026 


403, 180 
121,200 


208,177 


6,245 

4, 628, 191 

01,357 

126,500 

597,026 


Aver- 
age 
price 
per  ton, 


43,189 
53,589 


3,900,059 


10,483,003 


129,061 
389.257 
237,626 
68,697 
211,647 

2, 932, 973 
526.753 
479, 887 

7, 143, 382 
130,802 
973,600 

5, 782, 573 
260, 021 
456, 077 

3, 160,  614 

164,669 

15,  345 

626,220 

480. 194 

1,010,872 

2,606,158 

7,967,493 
1,000,000 


2, 


5, 


42,788,190 


2, 


1, 
2, 


790,967 
367,906 
130,0511 
324, 402 
205, 989, 

92, 054 
187.4811 
354,831 
397, 451 
361,741 
068,703 
140.830 
804,636 
755.444 
210,918 
345,623 
774,610 
168, 114 

16, 112 
474, 853 
338,533 
156, 959 
251,788 


6,801,008 
750,000 


37, 271, 053 


Num.      -^^« 

^Z"*  ^^  nuXr 
days       ^* 
^-^••_. ^  i     em- 

^^^^^^'^    ployed. 


$1.03 

.76 

LOO 

.83 

.87 

1.34 

.80 

.80 

.75 

.75 

.84 

1.16 

.83j 

.821 

.781 

.76! 

.88' 

1.021 

L05i 

.OOi 

.71 

L14 

.87 

.87 


.87 


100 

230 

2014 

230 

240 

228 

240 

268 

200 

221 

227 

291 

229 

216| 

246 

227 

237 

236 

230 

241 

266 

241 

222 

221 


223 


11.104 

805 

228 

605 

503 

160 

342 

4,284 

823 

895 

10,007 

181 

1,622 

7,545 

595 

561 

4,172 

327 

42 

972 

531 

L080 

4,135 

11,083 


63,661 


From  the  preceding  table  it  is  seen  that  the  average  price  realized 
for  the  coal  ranged  from  71  cents  per  ton  in  Somerset  county  to  $1.34  in 
Bradford  county.    It  is  to  be  remarked  that,  with  the  exception  of 
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Allegheny  and  Tioga  counties,  none  of  the  counties  producing  over 
200,000  tons  realized  more  than  90  cents  per  ton  and  only  one  reached 
that  figure.  The  general  average  for  the  State  was  87  cents  per  ton^ 
against  83^  cents  per  ton  in  1890. 

Allegheny  county. — Coal  produced  in  1891,  5,640,669  short  tons ;  spot 
value,  $6,790,967. 

The  output  of  coal  in  Allegheny  county  in  1891  was  746,297  short 
ti)ns  larger  than  in  1890,  and  exceeded  that  of  any  previous  year, being 
65,164  tons  more  than  in  1888,  which  was  until  1891  the  banner  year 
in  the  history  of  coal  production  in  Allegheny  county.  The  total  num- 
ber of  persons  employed  in  and  about  the  mines  increased  from  9,036 
in  1890  to  9,734  in  1891,  the  number  of  working  days  remaining  practi- 
cally the  same— 198  in  1890  and  199  in  1891. 

Coal  product  of  Allegheny  county,  Pennsylvania,  Hnoe  1884. 


Yetrs. 


1884 
1885 
1886 
1887 


Short  tona. 


2, 863, 631 
3, 588, 244 
4, 202, 086 
4,680,924 


Yean. 


1888 
1889 
1890 
1891 


Short  tons. 


5,575,606 
4,717,431 
4,894,372 
5,640,669 


As  will  be  seen  from  the  following  statement  a  large  portion  of  the 
product  of  Allegheny  and  Washington  counties,  comprising  the  Pitts- 
burg district,  is  shipped  by  the  Monongahela  and  Ohio  rivers,  and  the 
remainder  is  shipped  by  rail  over  the  following  lines:  Pittsburg  and 
Lake  Erie;  Montour;  Pittsbarg,  Ohartiers  and  Youghiogheny;  Penn- 
sylvania; Pittsburg,  Cincinnati,  Chicago  and  Saint  Louis;  McKeesx>ort 
andBellevemon;  Pittsburg  and  Castle  Shannon;  Baltimore  and  Ohio; 
Pittsburg  and  Western,  and  Allegheny  Valley. 

The  following  table  shows  the  shipments  from  the  Pittsburg  district 
by  slack- water  navigation  down  the  Monongahela  and  Ohio  rivers  since 
1860: 

Shipments  of  Pittsburg  ooal  by  shtck-water  navigation  since  1860, 


1860 

1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 


Quantity. 


Short  torn. 
1, 517, 909 
834,030 
743, 358 
1, 184, 150 
1,402,828 
1, 580, 791 
1, 704, 212 
1, 202, 908 
1,812,040 
2, 100,  504 
2, 303,  856 
1, 944,  852 
2,291,220 
2, 094, 312 
2,503,504 
2,275,265 


Years. 


1876 

1877 , 

1878 , 

1879 , 

1880 

1881 

1882 , 

1883 

1884 , 

1885 

1886 , 

1887 

1888 

]H«0 

18«H) 

1891 , 

\ 


Quantity. 


Short  tons, 

2,495,800 
2, 677, 460 
2, 797, 530 
2, 623, 232 
8. 861, 934 
3. 450. 186 
4,057,384 
4, 339. 492 
8, 170, 900 
3, 298,  200 
4,123,945 
3, 065, 340 
4, 498, 430 
4, 250,  000 
4, 4U0, 000 
4, 276, 588 
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The  falling  off  in  the  water  shipments  in  1891  were  due  to  low  water 
in  the  rivers  during  the  year. 

Armstrong  county. — Coal  produced  in  1891,  484,000  short  tons;  spot 
value,  $367,906. 

Armstrong  county  produced  103,446  short  tons  more  in  1891  than  in 
1890,  increasing  the  value  of  the  output  $92,895  and  employing  141 
more  men,  though  the  average  number  of  working  days  decreased  from 
261  to  230.  The  Pennsylvania,  the  Western  'Sew  York  and  Pennsyl- 
vania, and  the  Allegheny  Valley  railroads  furnish  transportation. 

Coal  product  of  Armstrong  county,  Pennsylvania,  since  1884, 


Yean. 


1884 
1885 
1886 
1887 


Short  toDB. 


170,826 
139,327 
210,856 
235,221 


Years. 


1888 
1889 
1890 
1891 


Short  tona. 


226,093 
289.218 
880.  554 
484,000 


Beaver  county. — Coal  produced  in  1891, 129,961  short  tons;  spotvalne^ 
$130,051. 

Complete  returns  from  all  commercial  mines  in  Beaver  county  give  a 
total  product  in  1891  of  129,961  short  tons.  This  shows  a  decrease,  as 
compared  with  1890,  of  9,156  short  tons. 

.  The  Erie  and  Pittsburg  and  the  Pittsburg,  Marion  and  Chicago  rail- 
roads are  the  means  of  transportation. 

Coal  product  of  Bedver  county,  Pennaylvania,  since  1884. 


Years. 


1884 
1885 
1886 
1887 


Short  tona. 


156,695 
184.631 
208,820 
197,863 


Years. 


1888 
1889 
1890 
1891 


Short  tona. 


63,900 

93,461 

139, 117 

129,961 


Bedford  county. — Coal  produced  in  1891,  389,257  short  tons;  spot 
value,  $324,402. 

All  of  the  commercial  mines  of  this  county  reported  their  production 
in  1891  to  the  Survey.  The  total  output  for  the  year  was  55,935  short 
tons  less  than  in  1890,  the  mines  employing  57  less  men  and  being  idle  a 
greater  number  of  days.  That  is,  the  number  of  men  employed  in  1891 
was  605  against  662  in  1890,  and  the  number  of  working  days  230 
against  288.  The  product  is  shipped  over  the  Huntingdon  and  Broad 
Top  and  the  Pennsylvania  railroads. 

The  coal  beds  of  this  county  belong  to  the  Lower  Productive  Coal 
Measures.  The  names  which  have  been  adopted  for  these  coal  beds 
have  been  local,  since  it  has  only  been  within  the  last  few  years  that 
the  geological  survey  of  the  State  has  established  the  identity  of  these 
coal  beds  with  those  of  the  Freeport,  Kittanning,  and  Clarion  beds  of 
the  western  Peuusylvaiiia  bituminous  coal  fields. 
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The  annual  prodaction  of  Bedford  coanty  for  seven  years  has  been 
follows: 

Coal  product  of  Bedford  county ,  PminBylvaniaf  since  1884. 


Yean. 


1884 
1885 
1886 
1887 


Short  tons. 


60,770 
107,094 
173,372 
811,462 


Yoan. 


1888 
1889 
1890 
1891 


Short  tons. 


248,158 
257.453 
445,192 
389,357 


BJair  county. — Coal  produced  in  1891, 237,626  short  tons;  spot  value, 
$205,989. 

Following  an  increased  product  of  82,786  tons  in  1890  over  1889,  the 
output  in  1891  dropped  60,570  short  tons.  The  number  of  producing 
mines  remained  the  same  as  in  1890,  two  that  rex>orted  in  that  year 
b^ng  idle  in  1891  and  two  new  ones  being  added.  The  number  of  em- 
ployes decreased  from  595  to  503.  All  of  the  product  shipped  goes 
over  the  Pennsylvania  railroad. 

Coal  product  of  Blair  county,  Pennsylvaniaf  tinoe  1884, 


Years. 


1884 
1885 
1888 
1887 


Short  tons. 


208,541 
205,075 
805,695 
287,307 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


814,018 
215,410 
298,196 
237,628 


Bradford  county. — Coal  produced  in  1891,  68,697  short  tons;  spot 
value,  $92,054. 

Since  1884  the  production  of  coal  in  this  county  has  decreased  annu- 
ally. The  Towanda  Coal  Company,  which  has  been  producing  coal 
continuously  since  1856,  ceased  operations  in  1890,  and  as  a  consequence 
the  output  in  1891  declined  nearly  50  per  cent. 

CoiU  product  of  Bradford  county,  Pennsylvania,  since  1884. 


Years. 


1884 
1885 
1886 
L887 


Short  tons. 


313.675 
249,920 

206,998 
167, 416 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


163, 851 

129, 141 

126,687 

68,697 


Butler  county. — Coal  produced  in  1891, 211,647  short  tons ;  spot  value, 
$187,481. 

Butler  county  produced  44,069  short  tons  more  in  1891  than  in  1890, 
the  value  of  the  product  increasing  $41,319.  The  number  of  men  em- 
ployed increased  from  314  to  342,  and  the  average  number  of  days 
worked  from  237  to  240.  The  product  is  shipped  over  the  Pittsburg 
and  Lake  Erie,  the  Pittsburg,  Chenango  and  Lake  Erie,  the  New  York, 
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Pennsylvania  and  Ohio,  the  Pittsburg  and  Western,  the  Western  'Sew 
York  and  Pennsylvania,  and  the  Lake  Shore  and  Michigan  Southern 
railroads. 

Coal  product  of  Butler  county ,  PenTieylvaniaf  fince  1884, 


Yean. 


1884 
1885 
1886 
1887 


Short  tons. 


151, 356 

85,429 

162, 306 

161, 764 


Yean. 


1888 
1889 
1880 
1891 


Short  tons. 


104,715 
288,591 
167, 578 
211,647 


Cambria  county. — Coal  produced  in  1891,  2,932,973  short  tons;  spot 
value  $2,354,831. 

The  increase  in  the  production  of  coal  in  Oambria  county  in  1891 
was  142,019  short  tons  and  adds  another  year  to  the  regularly  increas- 
ing annual  product  of  the  county.  In  1884  the  output  was  659,843 
short  tons,  showing  an  increase  of  over  340  per  cent,  in  eight  years  and 
an  average  yearly  increase  of  284,141  short  tons.  The  number  of  em- 
ployes increased  from  4,140  in  1890  to  4,284  in  1891,  the  average  time 
made  being  261  days  in  1890  and  258  in  1891.  The  railroads  over 
which  the  product  of  Cambria  county  is  shipped  are  the  Pennsylvania, 
the  Baltimore  and  Ohio,  the  Cresson,  Clearfield  County  and  New  York 
Short  Route,  and  the  Pennsylvania  and  Northwestern. 

The  following  table  exhibits  the  annual  output  of  the  coal  mines  of 
Cambria  county  since  1884: 

Coal  product  of  Cambria  county,  Pennayhania,  since  1884, 


Yean. 


1884 
1886 
1866 
1887 


Short  tone. 


659,843 
1,037,000 
1, 223, 028 
1,421,980 


Yean. 


1888 
1889 
1890 
1891 


Short  ton*. 


1,640,400 
1, 751, 664 
2,700,954 
2,982,978 


Cameron  county. — 'No  coal  production  has  been  reported  from  Oam> 
eron  county  since  1889.  The  one  company  operating  in  the  oounty 
assigned  in  1890  and  no  new  operations  were  begun  until  after  the  close 
of  1891. 

Center  county. — Coal  produced  in  1891, 526,753  short  tons ;  spot  value, 
$397,451. 

The  product  of  coal  in  Center  county  for  1891  was  74,63.9  tons  more 
than  in  1890  and  reached  the  highest  point  in  its  history.  The  coal 
deposits  of  Center  county  occur  in  what  is  known  as  the  Snow  Shoe 
basin.  The  coal  is  of  a  superior  quality,  but  occurs  in  limited  quanti- 
ties and  the  cost  of  mining  it  is  excessive  when  compared  with  the  more 
favorable  conditions  in  the  adjoining  county  of  Clearfield,  and  the 
product  is  therefore  restricted.  The  Pennsylvania  and  Beech  Creek 
railroads  furnish  the  necessary  transportation  fEu^ilities. 
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Coal  product  of  Center  county,  Penneylvaniaf  einoe  1884. 


Years. 


1884 

1886 
1887 


Short  tons. 


216,422 
873,504 
313,383 
608,256 


Yean. 


1888 
1889 
1800 
1891 


Short  tons. 


382,770 
895,127 
452,114 
620,758 


Clarion  county. — Coal  produced  in  1891,  479,887  short  tons;  sjwt 
value,  $361,741. 

This  county's  prodact  in  1891  was  32,500  short  tons  less  than  in  1890. 
The  yalne  fell  off  $24,876  and  the  number  of  employes  decreased  from 
938  to  895.  The  average  number  of  days  made  by  the  men  also  shows 
a  loss,  being  237  in  1890  and  221  in  1891.  The  county  is  well  provided 
with  railroad  facilities  by  the  Allegheny  Valley,  the  Baltimore  and 
Ohio,  the  Western  New  York  and  Pennsylvania,  and  the  Pittsburg 
and  Western  lines. 

Coal  product  of  CUmon  county,  Pennsylvania,  aince  2884. 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


329,973 
299,216 
429,544 
593,758 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


535,192 
596,589 
512, 887 
479,887 


Clearfield  county. — Coal  produced  in  1891,  7,143,382  short  tons;  spot 
value,  $5,968,763. 

Clearfield  county  ranks  second  in  the  state  as  a  coal-producer.  Its 
output  in  1891  was  491,795  short  tons  more  than  in  1890  and  824,111 
tons  less  than  Westmoreland  county,  wliich  ranks  first.  In  1890  its 
output  was  1,638,917  tons  behind  Westmoreland  county,  their  relative 
ranks  being  the  same.  There  were  9,324  men  employed  in  1890  and 
10,067  in  1891,  an  increase  of  743,  but  the  average  time  made  decreased 
firom  236  to  227  days. 

The  coal  of  Clearfield  county  is  famous  for  its  steam-producing  qual- 
ities and  is  more  widely  distributed  than  any  other  coal  produced  in 
the  United  States,  though  the  Pocahontas  coal  is  looming  up  as  a 
formidable  rival.  The  following  railroads  distribute  the  product :  Penn- 
sylvania; Beech  Creek;  Buffalo,  Eochester  and  Pittsburg;  Allegheny 
Valley;  New  York,  Lake  Erie  and  Western;  Western  New  York  and 
Pennsylvania;  Pennsylvania  and  Northwestern;  Beynoldsville  and 
Falls  Creek. 

The  Pennsylvania  (Tyrone  and  Clearfield  branch)  and  the  Beech 
Creek  railroads  are  the  most  important  of  the  carriers,  and  the  following 
tables,  showing  the  shipments  over  these  lines  for  a  series  of  years,  will 
givu  an  excellent  idea  of  the  tendency  of  trade  in  this  region. 
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Coal  carried  over  the  l)frone  and  Clearfield  branch  railroad  Hnoe  1862. 


Yean. 


1882 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 


Short  tons. 


7,289 

24,330 

65,380 

60,629 

107, 878 

166, 364 

170, 335 

259,994 

379, 863 

542,806 

431, 915 

592,860 

639, 630 

028,297 

1,281,861* 


Yean. 


1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 


1,374,927 
1,205,201 
1, 631, 120 
1,739,878 
2,401,967 
2.838,970 
2, 857, 710 
3, 173, 303 

1885 i  2.9(H,613 

1886 2.273,147 

1887 ,  3,256,328 

1888 3,389,864 

1889 3,215,630 

1890 3,380,450 

1891 1  3,256,147 


Short  tons. 


Beeok  Creek  railroad  tonnage  since  1884, 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


234,751 

774,065 

1, 050, 238 

1, 351, 579 


Yean. 


1888 
1889 
1890 
1891 


Short  tons. 


1,094,496 
1, 656, 930 
2, 081, 173 
2,632,714 


Coal  prodnoi  of  Clearfield  cauntjff  Pennsylvania,  since  1884. 


Yean. 


1884 
1885 
1886 
1887 


Short  tons. 


2,177,543 
3, 368, 671 
3, 733, 986 
5,180,311 


Yean. 


1888 
1889 
1890 
1891 


Short  tons. 


5,398,981 
5, 224, 506 
6, 651, 587 
7, 143, 882 


Clinton  county. — Coal  produced  in  1891,  130,802  short  tons;  spot 
yalue,  $149,830. 

The  output  of  Clinton  county  is  from  one  mine  and  was  28,198  tons 
less  in  1891  than  in  1890.  The  colliery  is  on  the  Philadelphia  and  Erie 
branch  of  the  Pennsylvania  railroad. 


Coal  product  of  Clinton  county,  Pennsylvania,  since  1888. 


Yean. 


1888. ..«. 
1889 


Short  tons. 


32,000 
106.000 


Yean. 


1890 
1891 


Short  tons. 


160,000 
130,802 


Mk  county. — Coal  produced  in  1891,  973,600  short  tons;  spot  value, 
$804,635. 

Elk  county's  product  in  1891  was  147,934  tons  less  than  in  1890,  The 
total  number  of  employes  decreased  from  1,871  to  1,622  and  the  aver- 
age working  days  from  255  to  239.  The  coal  is  shipped  over  the  Penn- 
sylvania and  the  New  York,  Lake  and  Western  railroads. 
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Coal  product  of  Elk  county,  Pennsylvania,  tince  1884, 


Yean. 


1804 
1885 
1886 
1887 


Short  tons. 


413,243 
5»7,826 
626,036 
609,757 


Tears. 


1888 
1889 
1890 
1891 


Short  tona. 


655,960 

614, 113 

1, 121, 534 

973,600 


Fayette  county. — Goal  produced  in  1891,  5,782,573  short  tons;  apoi 
value,  $4,755,444. 

Owing  largely  to  the  strike  in  the  Oonnellsville  coke  region,  mentioi 
of  which  has  been  already  made,  the  output  of  Fayette  county  fell  ol 
630,508  short  tons.  The  product  of  the  H.  0.  Prick  Coke  Company 
the  largest  operator  in  the  county  and  at  whose  works  the  strike 
occurred,  decreased  over  1,250,000  tons,  indicating  that  the  productioi 
of  other  mines  in  the  county  increased  their  aggregate  output  by  abom 
650,000  tons  and  that  but  for  the  labor  troubles  the  total  output  of  th< 
county  would  have  shown  a  substantial  increase.  The  Pennsylvania 
and  Baltimore  and  Ohio  railroads,  with  their  branches,  are  the  princi 
pal  carriers.  In  addition  to  these  are  the  Pittsburg  and  Lake  Eri< 
railroad  and  the  Monongahela  river. 

Coal  product  of  Fayette  county,  Pennsylvania,  since  1884, 


Yean. 


1884 
1866 
1886 
1887 


Short  tODB. 


4,041,643 
3, 192, 172 
4,404,613 
4,640,322 


Yean. 


1888 
1888 
1890 
1891 


Short  tone. 


5,208,998 
5,897,264 
6,413,081 
6,782,678 


Huntingdon  county, — ^Coal  produced  in  1891,  269,021  short  tons;  spo 
value,  9210,918. 

The  output  of  the  Huntingdon  county  mines  in  1891  was  53,609  shor 
tons  less  than  in  1890.  The  number  of  men  employed  decreased  fron 
611  to  595,  but  the  average  number  of  days  the  mines  were  active  iu 
creased,  being  237  in  1890  and  246  in  1891. 

The  coal  fields  of  the  county  are  contained  exclusively  in  the  Broac 
Top  semi-bituminous  field.  The  mines  are  located  in  what  is  known  a 
the  Broad  Top  mountain  field,  being  opened  on  both  sides  of  the  mouu 
tain,  and  known,  respectively,  as  the  east  and  west  fields. 

On  account  of  the  superior  character  of  the  coal  it  is  much  sough 
for  by  the  trade  to  supply  special  consumers.  Although  a  very  smal 
area  of  the  southwestern  comer  of  the  county  is  underlaid  by  coal  beds 
yet  the  amount  of  available  coal  is  very  considerable,  and  there  are  n< 
facts  to  warrant  the  popular  impression  that  the  coal  beds  will  be  earl; 
exhausted,  since  the  amount  of  available  tonnage  contained  is  such  a 
to  make  it  impracticable  at  the  present  time  to  enter  into  any  specula 
tion  on  this  question. 
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Coal  product  of  Huntingdon  county,  Pennsylvania,  tinee  1884, 


Yean. 


1884 
1885 
1886 
1887 


Short  tons. 


212,587 
247,424 
813, 581 
265,479 


1888 
1889 
1890 
1891 


Short  tODB. 


281,823 
280,138 
822,830 
288,021 


The  HantiugdoB  and  Broad  Top  Mountain  and  the  East  Broad  Top 
railroads  carry  the  product  to  Huntingdon  and  Mount  Union  for  trans- 
portation over  the  Pennsylyania  raibroad,  the  former  line  also  handling 
the  shipments  from  Bedford  county.  The  tables  below  show  the  amount 
of  coal  carried  annually  on  these  roads  since  1873: 


Coal  carried  by  the  Huntingdon  and  Broad  Top  railroad  to  the  Pennsylvania  railroiid  at 

Huntingdon, 


Years. 


1878 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 


Short  tons. 


850,245 
226.693 
204,921 
159,  770 
140,143 
150,204 
141, 694 
174, 736 
204,819 
271, 216 


1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 ;..,. 

1891 


Short  tons. 


196,584 
192,706 
176,076 
885,796 
357,438 
875,958 
876.801 
515,300 
623.688 


Coal  carried  by  the  East  Broad  Top  railroad  to  the  Pennsylvania  railroad  at  Maumi  UmUm 


Years. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 


Short  tons. 


43,567 
66,104 
54,738 
68,068 
67,929 
72.450 
91,745 
99,095 
4^787 


Yesrs. 


1884 
1886 
1886 
1887 
1888 
1889 
1890 
1891 


Short  tons. 


43,614 
51,878 
51.050 
48,581 
55,705 
72,253 
70,764 
47,576 


Indio/na  county. — Goal  produced  in  1891,  456,077  short  tons;  spot 
▼alue,  $345,623. 

The  output  of  this  county  in  1891  was  98,497  short  tons  more  than  in 
1890.  The  product  of  Indiana  county  in  1884  was  only  30,758  tons, 
since  which  time  the  development  of  the  fields  has  been  very  rapid, 
especially  in  the  last  two  years.  In  1891  employment  was  given  to  561 
men,  against  668  men  in  1890,  indicating  that  the  increased  production 
was  obtained  with  less  labor,  probably  due  to  the  employment  of  more 
men  in  development  work  during  1890.  The  product  is  carried  exda- 
aively  by  the  Pennsylvania  railroad. 
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Coalproduot  of  Indiana  county,  Pennsylvania,  Hnoe  1884, 


Yean. 


1884 
1885 
1886 
1887 


Short  tons. 


80, 758 

82,750 

103, 615 

207,687 


Yean. 


1888 
1889 
1890 
1891 


Short  tooa. 


157,285 
153.696 
357.580 
466,077 


Jefferson  county. — Goal  produced  in  1891,  3,160,614  short  tons ;  spot 
value,  $2,774,610. 

An  increase  of  309,816  short  tons  is  shown  in  the  product  of  1891 
over  1890,  changing  Jefferson  county  from  sixth  place  to  fifth  in  pro- 
ducing importance.  In  1884  the  product  was  450,079  short  tons,  show- 
ing a  gain  in  seven  years  of  2,710,535  tons,  or  an  annual  average  in- 
crease of  387,219  tons.  The  railroads  transporting  the  coal  are  the 
Buffalo,  Rochester  and  Pittsburg,  the  Pennsylvania  and  Northwestern, 
and  the  Allegheny  Valley. 

Coal  product  of  Jefferson  county,  Penneylvania,  Hnce  1884, 


Yeara. 


1884 
1885 
1886 
1887 


Short  tons. 


460,079 

479,675 

1, 023, 186 

1,693,492 


Yean. 


Short  tona. 


1888 
1889 
1890 
1891 


2,275,349 
2, 896. 487 
2, 850,  799 
8. 160, 614 


Lawrence  county. — Goal  produced  in  1891,  164,669  short  tons;  spot 
value,  $168,114. 

The  output  of  Lawrence  county  was  24,141  short  tons  larger  in  1891 
than  in  the  preceding  year.  The  number  of  men  employed  increased 
from  307  to  327,  and  the  average  number  of  working  days  from  232  to 
237.  The  county  is  well  supplied  with  transportation  facilities  by  the 
Erie  and  Pittsburg,  the  Pittsburg,  Youngstown  and  Ashtabula,  the 
Pittsburg,  Fort  Wayne  and  Chicago,  and  the  Western  New  York  and 
Pennsylvania. 

Cktal  product  of  Lawrence  county y  Penneylvania,  since  1884. 


Yean. 


1884 
1885 
1886 
1687 


Short  tona. 


42.818 

42,137 

101, 154 

125,361 


Yean. 


1888 
1889 
1890 
1891 


Sh(n-t  tona. 


106,921 
143, 410 
140, 528 
164,689 


McKea/n  county. — Goal  produced  in  1891,  15,345  short  tons;  spot 
value,  $16,112. 

The  output  of  McKean  county  is  from  one  mine  and  is  used  prin- 
cipally by  locomotives  of  the  Western  Kew  York  and  Pennsylvania 
ndlroad.    The  mine  was  idle  in  1890. 
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Shipments  of  coal  from  McKean  county ,  Pennaylvaniaf  Mnce  2875. 


Yean. 


1875 
1876 
1877 
1878 

1H7!) 

1880 
1881 
1882 
188S 


Short  tonii. 


33,601 
81,830 
73,222 
72,098 
86,746 
100,  046 
110, 099 
73.834 
84,899 


Years. 


1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 , 


Short  torn. 


78,870 
44, 313 
617 
8,761 
10,443 
11,500 

(a) 
15,345 


a  None. 

Mercer  county. — Goal  produced  in  1891,  526,220  short  tons;  spot 
value,  $474,853. 

The  product  of  Mercer  county  increased  1,901  short  tons  over  1890, 
but  was  accomplished  with  the  employment  of  a  smaller  force,  the 
total  number  employed  in  1890  being  1,023,  and  in  1891,  972.  The 
coal  is  freighted  over  the  Lake  Shore  and  Michigan  Southern,  the 
Pittsburg,  Shenango  and  Lake  Erie,  and  the  Western  New  York  and 
Pennsylvania  railroads. 

Coal  product  of  Mercer  county j  Pennsylvania,  Hnoe  1884, 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


276,350 
378, 508 
537, 712 
639,721 


1888 
1889 
1800 
1891 


Short  tons. 


487,122 
675, 761 
624, 319 
526, 220 


Somerset  county. — ^Goal  produced  in  1891,480,194  short  tons;  spot 
value,  $338,533. 

Somerset  county  produced  622,796  short  tons  in  1890,  haying  a  spot 
value  of  $341,392.  The  output  in  1891  shows  a  loss  of  42,602  short  tons 
in  quantity,  but  of  only  $2,859  in  value,  indicating  an  advance  in  the 
average  price  per  ton  from  65  to  70  cents.  The  number  of  employes 
fell  off  from  646  to  531  and  the  average  number  of  working  days  in- 
creased from  225  to  266.  All  of  the  coal  is  shipped  over  the  Baltimore 
and  Ohio  railroad. 

Coal  product  of  Somerset  county,  Pmnsylvania,  since  1884, 


YessB, 


1884 

1885 
1886 
1887 


Short  tons. 


200,080 
302, 715 
349,926 
416,240 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


870,238 
442,027 
522,796 
480,194 


Tioga  county. — Goal  produced  in  1891, 1,010,872  short  tons;  spot  value, 
$1,156,959. 
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Until  1891  the  annual  ontput  of  Tioga  county  has  steadily  decreased 
since  1886,  and,  although  the  production  in  the  past  year  exceeded  that 
of  1890  by  106,875  tons,  the  improvement  can  hardly  be  looked  upon  as 
indicating  increased  business  in  the  ftiture.  Owing  to  the  unfavorable 
situation  of  the  coal  areas  and  their  scattered  condition,  the  cost  of 
mining  is  too  great  to  admit  of  profitable  competition  with  the  more 
western  counties  of  the  State,  where  conditions  are  more  favorable  for 
economical  mining.  The  production  of  Tioga  county  since  1884  is 
shown  in  the  following  table: 

Coal  product  of  Tioga  county ,  Pennsylvania j  since  1884. 


Yeara. 


1884 

ISA) 

1S87 


Short  tons. 


Years. 


931.  «22 
1,067.081 
1,  3»<4. 800 
1,  32«,  96;J 


1888 
1889 
18«0 
1891 


Short  tons. 


1, 106, 146 

1, 036, 175 

903,997 

1,010,872 


Venango  county. — There  are  a  few  scattered  areas  in  Venango 
county  underlaid  by  coal  beds,  but  none  of  the  cohI  is  mined  on  a  com- 
mercial scale,  the  product  being  limited  to  small  mines  operated  to 
supply  a  local  trade. 

Washinffton  county, — Coal  produced  in  1891,  2,606,158  short  tons; 
spot  value,  $2,251,788. 

Compared  with  1890  the  coal  product  of  Washington  county  in  1891 
decreased  230,509.  The  only  cause  to  which  this  loss  may  reasonably 
be  assigned  was  the  unfavorable  condition  of  the  Monongahela  river, 
which  being  generally  low  during  the  year  and  particularly  at  the 
time  when  high  water  usually  prevails,  shipments  were  necessarily  cur- 
tailed. The  decrease  in  production  entailed  compulsory  idleness  to 
509  men  (the  total  employes  in  1890  being  4,644  and  in  1891,  4,135), 
while  the  average  days  worked  fell  ofif  from  227  to  222. 

In  addition  to  the  Monongahela  river  as  a  means  of  transportation, 
are  the  Pennsylvania,  the  Baltimore  and  Ohio,  and  the  Pittsburg,  Cin- 
cinnati, Chicago  and  Saint  Louis  railroads. 

Coal  product  of  Washington  county y  Pennsylvania,  since  1884. 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


Yean. 


707,262  1888 

8.36,  U:U}  ,  1889 

1,612,407  181K) 

1,751,615  1891 


Short  tons. 


1,793,022 
2. 364, 001 
2, 836,  G67 
2, 606, 158 


Westmoreland  county. — Coal  produced  in  1891,  7,967,493  short  tons  5 
spot  value,  $6,891,998. 

The  same  cause  which  curtailed  the  output  of  Fayette  county  affected 
the  production  of  Westmoreland  and  a  decreased  product  of  323,011 


320 


MINERAL    RESOURCES. 


short  tons  is  observed  in  1891.  The  county,  however,  maintains  its  po- 
sition as  the  largest  coal-producer  in  Pennsylvania,  having  in  1891  an 
output  of  824,111  tons  larger  than  Clearfield  county,  the  second  in  pro- 
duction. The  year  1891  makes  the  first  break  in  an  otherwise  steadily 
increasing  output.  The  number  of  men  employed  fell  off  from  12,080 
in  1890  to  11,083  in  1891  and  the  average  working  days  from  228  to  221, 
The  Pennsylvania  and  the  Baltimore  and  Ohio  railroads,  with  their 
branches,  are  the  means  of  transportation. 

Coal  product  of  Westmoreland  county,  Pennyslvania,  since  1884, 


Years. 


Short  tons. 


1884 3.282,733 

18K5 3,774,072 


1886 
1887 


5, 446,  4^ 
6, 074, 486 


Years. 


1888 
1889 
1890 
1891 


Short  tons. 


6,519.778 
7.631,124 
8,  290, 504 
7,967,403 


TENNESSEE, 

TotAl  product  in  1891,  2,413,678  short  tons;  spot  value,  $2,668,188. 

Notwithstanding  seriouH  outbreaks  and  act^  of  lawlessness  arising 
from  opposition  to  the  emijloyment  of  convicts  in  the  mines  in  competi- 
tion with  free  labor,  and  which  brought  the  coal  regions  of  Tennessee 
into  unpleasant  notoriety  during  the  year,  the  output  in  1891  surpassed 
that  of  any  previous  year.  In  Anderson  county,  the  immediate  scene 
of  the  troubles,  the  output  in  1891  was  5,155  short  tons  larger  than  in 
1890.  The  total  increase  of  the  State  over  1890  was  244,093  short  tons, 
the  value  of  the  product  showing  a  gain  of  $272,442. 

The  following  table  exhibits  the  coal  product  of  the  State  in  1891,  by 
counties,  with  the  distribution  and  value: 

Coal  product  of  Tennessee  in  1891,  by  counties. 


Counties. 


Anderson . . . 
Campbell.... 
Cbubome  ... 

Franklin 

Grundv  

Hamilton  ... 

Marion 

Morgan 

Rhea 

Roane 

Scott 

White 

Small  mines. 


Loaded 
at  mines 
lor  ship- 
ment. 


Short 
torn. 

580,558 
168.  :i06 
53,283 
700 
180.  298 
206, 298 
137, 582 
124.586 


115. 353 
70,000 


Total...  1,626, 964 


Sold  to 

local 

trade  and 

used  l)v 
emplo^'^tn. 


Short 

Short 

t07l9. 

tons. 

4, 500 

2,500 

1,531 

100 

700 

923 

2,000 

34.593 

501 

4,876 

35.200 

6,139 

5,015 

4,500 


100, 478 


TTsed  at 
mineA  for 

8t4>ani 
and  heat. 


2,725 
2,000 
1.080 
200 
15, 466 
4, 4.31 
1,500 
3,300 


33,302 


Made 
into  coke. 


Short 
tons. 


20, 455 


214, 990 
33.  000 
98, 554 


193,  307 
72,677 
19, 951 


652, 934 


Total 

amount 

produced. 


Short 

tons. 
587, 558 
159, 037 

73,  738 
1.400 
398, 936 
243,298 
271.809 
125.  287 
213. 649 
112, 308 
142, 943 

78. 315 
4,500 


2, 413, 678 


Total 
value. 


$671, 633 

203, 729 

87,624 

2,800 
353, 313 
282.  502 
301, 910 
135.  202 
213, 649 
129,  468 
179, 165 
102,  593 

4,600 


2, 668, 188 


Aver- 
age 
price 
per  ton. 


$1.15 
1.27 
1.19 
2.00 
.886 
1.12 
1.11 
1.09 
1.00 
1.15 
1.254 
1.31 


1.105 


Num- 
ber of 

da;^8 
active. 


242 

145 
172 
100 
311 
213 
220 
250 
250 
277 
182 
228 


Aver- 
age 
number 

em- 
ployed. 


230 


1,350 
451 
165 
10 
515 
475 
615 
363 
350 
210 
347 
946 


5,097 
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The  total  number  of  men  employed  in  1891  was  5,097,  averaging  230 
working  days,  against  5,082  men  for  an  average  of  263  days  in  1890. 
The  average  price  x>er  ton  realized  in  1891  was  $1,105,  against  $1,104  in 
1890,  an  advance  of  one-tenth  of  a  cent  per  ton.  The  very  substantial 
increase  in  the  amount  of  coal  produced  in  the  state  without  any  de- 
cline in  the  price  indicates  the  industry  to  have  been  in  a  very  satis- 
factory condition  during  the  year. 

As  indicative  of  the  relative  production  of  the  several  counties  in 
1890  and  1891,  the  following  comparative  tables,  showing  the  increase 
or  decrease  in  the  two  years,  is  given : 

Comparative  coal  product  o/TennesBce  in  1890  and  1891,  hy  counties. 


Croanties. 


Anderton. 
Campbell. 
Clai  borne. 
FnttLklin.. 
Grundy... 
Hamilton. 
Marion  ... 
Morgan... 

Rhea 

Roane  — 

Soott  

White.... 


Total... 
Net  increase. 


Product  in 
1890. 


Short  tont. 
582,403 
126, 387 

(a) 

1,500 
349,467 
277,896 
213,202 
143, 518 
211,465 

70, 452 
136,305 

62,650 


2,165,285 
243^893 


Product  in 
1891. 


Short  torn. 
587,558 
150,937 

73,738 
1,400 
398,936 
243,298 
271,809 
125,287 
218, 649 
112, 308 
142, 943 

78, 815 


2,409,178 


Incieaae. 


Short  totu. 

5,155 

33,570 

73,738 

•  ■■*■■  •••«•« 

49,469 
58,607" 


2,184 
41,856 

6,578 
25,665 


296,822 
243,893 


Decrease. 


Short  tont. 


100 

34,598' 

"i8,'23i 


52,929 


a  Developing. 

The  almost  uninterruptedly  steady  growth  of  the  coal-mining  indus- 
try in  Tennessee  during  the  past  nineteen  years  may  be  seen  in  the 
following  table,  showing  the  annual  output  since  1873: 

Coal  product  of  Tennessee  from  1875  io  1891, 


Years. 


1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 


Short  tons. 


Years. 


850,000 

350,000 

360, 000 

550,000 

450, 000  ^ 

375, 000  [1 

450,000 

641,042 

750,000 

850,000 


1883 
1884 
1885 
1886 
1887 
1888 
1889 
1800 
1891 


Short  tons. 


1,000,000 
1, 200, 000 
1, 440, 057 
1,714,290 
1,900,000 
1, 967, 297 
1,925,689 
2,169,585 
2, 413, 678 


Andersan  county, — Coal  produced  in  1891,  587,558  short  tons;  sjwt 
value,  $671,633. 

Eight  mines,  emplojring  an  aggregate  of  1,350  men,  contributed  to 
the  product  in  1891.  This  output  exceeded  that  of  1890  by  5,155 
short  tons,  while  the  value  of  the  product  decreased  $8,616.  In  the 
order  of  imx>ortance,  as  well  as  alphabetically,  Anderson  county  stands 
at  the  head  of  the  list,  leading  Grundy  county,  the  second  in  importance, 
by  188,622  short  tons. 
6442  MIN ^21 
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CkMil  product  of  Anderson  county,  Tennessee,  for  three  years. 


Yean. 


1889 
1890 


Short  tons. 


457,069 
582,403 


Yean. 


1891 


Short  tons. 


687,558 


Shipments  are  made  from  Briceville  and  Goal  Greek  by  the  East 
Tennessee,  Virginia  and  Georgia  railroad. 

Campbell  county, — Goal  produced  in  1891, 159,937  short  tons;  spot 
value,  $203,729. 

Gampbell  county  embraces  what  is  known  as  the  Jellico  coal  fields. 
The  coal  is  popular  for  steam-making  and  domestic  use  on  account  of 
low  percentage  of  ash  and  sulphur.  It  is  shipped  over  the  East  Ten- 
nessee, Virginia  and  Georgia  railroad  to  Savannah  and  Brunswick 
and  other  coast  ports  for  steamer  fuel,  and  to  Atlanta,  Macon,  and 
other  interior  points.  The  product  for  the  past  three  years  has  been  as 
follows: 

Coal  product  of  Camphell  county,  Tennessee,  for  three  years. 


1889 
1890 


Short  tons. 


123,108 
126,367 


Yean. 


1891 


Short  tons. 


159,937 


Olaibome  county. — The  product  in  1891  is  the  first  reported  firom  Glai- 
bome  county.  A  small  amount  was  taken  out  in  1890,  but  the  quantity 
was  not  reported.  Extended  preparations  were  made  during  the  year 
for  further  development  of  the  coal  properties  of  Glaibome  county,  and 
of  Bell  county,  Kentucky,  just  across  the  State  line,  and  a  larger  out- 
put may  be  looked  for  in  the  near  future.  The  coal  is  shipped  over  the 
Louisville  and  Nashville  railroad  north  from  Middlesboro,  Kentucky, 
and  south  by  the  Knoxville,  Gumberland  Gap,  and  Louisville  railroad. 

Franklin  county. — The  output  of  Franklin  county  is  from  one  mine 
at  Sewanee.  Hsdf  of  the  product  is  consumed  locally,  supplying  the 
military  college  at  Sewanee  and  residents  in  the  vicinity,  and  half  is 
shipped  over  the  Nashville,  Ghattanooga  and  Saint  Louis  railroad. 

Hamilton  cotmty. — ^Goal  produced  in  1891,  243,298  short  tons;  spot 
value,  $282,502. 

The  output  of  Hamilton  county  in  1891  was  34,598  short  tons  less 
than  in  1890 ;  the  value  declined  $35,826.  The  product  is  firom  three 
mines  of  commercial  importance.  They  employed,  in  1891, 475  men,  who 
averaged  213  days  against  600  men  for  285  days  in  1890. 
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Coal  product  of  Hamilton  county,  Tennessee,  for  three  year»» 


Years. 


1889 
1890 
1891 


Total 
product. 


Short  tont. 
241,007 
277,896 
243,298 


Total 
Talue. 


$313,901 
318,898 
282,602 


Arerage 

price  per 

ton. 


fl.30i 
1.14} 
1.12 


Total 
emplojAa. 


825 

600 
475 


Transportation  is  obtained  by  the  Cincinnati,  New  Orleans  and  Texas 
Pacific  railroad  and  the  Tennessee  river. 

Orundy  county. — ^Goal  produced  in  1891,  398,936  short  tons;  spot 
value,  $353,313. 

Orundy  county  is  the  second  county  in  the  state  in  importance  of 
coal  production.  The  product  in  1891  was  49,469  tons  larger  than  in 
1890,  the  value  increasing  $26,486.  The  total  number  of  employes  in 
1891  was  515,  averaging  311  working  days.  The  Nashville,  Chatta- 
nooga and  Saint  Louis  railroad  carries  the  coal  to  market. 

Coal  product  of  Grundy  county,  Tennessee,  for  three  years. 


\ 


Years. 


Total 
prodact. 


1889 
1890 
1891 


Short  ton$. 
400, 107 
349, 467 
898,936 


Total 
▼alue. 


Average 

price  per 

ton. 


$395,767 
326,827 
353,313 


$0.98» 
.88} 


Total 
•mployte. 


501 
880 
515 


The  apparent  discrepancy  between  the  decreased  production  in  1890 
and  the  larger  number  of  employes  is  unaccounted  for,  but  was  probably 
due  to  the  making  of  new  openings  and  other  construction  and  develop- 
ment work. 

Marian  county. — Goal  produced  in  1891,  271,809  short  tons;  spot 
value,  $301,910. 

Notwithstanding  the  flEtct  that  one  of  the  important  producing  com- 
panies of  Marion  county,  the  Etna  Coal  Company,  of  Whiteside,  went 
Into  the  hands  of  a  receiver  about  the  first  of  the  year,  and  no  product 
from  its  mine  was  reported,  the  output  of  the  county  was  nearly  10  i)er 
cent,  over  that  of  1891.  The  product  reported  was  from  live  mines,  one  of 
which,  the  Thomas  mine  of  the  Tennessee  Coal  and  Iron  Company,  pro- 
duced about  93  per  cent.,  the  other  four  combined  contributing  only  7 
per  cent,  of  the  total.  Marion  county  adjoins  Hamilton  and  the  coal 
is  shipped  by  the  same  routes. 

Coat  product  of  Marion  county,  Tennessee,  for  three  years. 


Years. 


1889 
1890 
1891 


Total 
prodact. 


Short  tvfu. 
203,923 
213, 202 
271,809 


Total 
Talae. 


$330,116 
225,403 
801,910 


Average  | 

price  per 

ton. 


Total 
employes 


$1.13 
1.051 
Lll 


438 

523 
615 
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Marga/n  county, — Goal  produced  in  1891,  125,287  short  tons;  si>ot 
value,  $135,202. 

One  mine,  productive  in  1890,  was  idle  in  1891  and  one  was  discon- 
tinued. One  new  one  was  started.  The  six  producing  mines  in  1890 
were  reduced,  therefore,  to  five  in  1891,  and  the  amount  of  product  fell 
off  18,231  tons.  The  value  decUned  from  $158,243  in  1890  to  $135,302. 
in  1891,  a  loss  of  $22,941,  the  price  per  ton  remaining  nearly  the  same. 
The  total  number  of  employes  in  the  two  years  was  the  same,  363,  but 
the  average  number  of  working  days  decreased  from  258  in  1890  to  250 
in  1891.  All  of  the  coal  sent  to  a  distance  is  shipped  tcom.  Oliver 
Springs,  in  Anderson  county,  over  the  East  Tennessee,  Virginia  and 
Georgia  railroad. 


Coal  product  of  Morgan  county,  Tennessee,  for  three  yeare* 


Yean. 


1889 
1890 
1891 


Total 
product. 


Short  ton». 

68,229 

143, 518 

125,287 


ToUd 
yalne. 


$91,511 
158,243 
135, 2U3 


ATenge 

prioeper 

ton. 


llotia 
employte. 


$1.84 
1.10 
L09 


185 
363 
363 


Bhea  county, — Goal  produced  in  1891,  213,649  short  tons ;  spot  value, 
$213,649. 

The  product  of  Bhea  county  is  from  two  mines,  operated  by  one  com- 
pany. Shipments  are  made  over  the  Cincinnati,  New  Orleans  and 
Texas  Pacific  railroad.  The  mines  gave  employment  to  350  men  for  an 
average  of  250  days. 


Coal  product  of  Bhea  county,  Tennessee,  for  three  years. 


Yean. 


1889 
1890 
1891 


Total 
product. 


Short  tong. 
149, 194 
211,465 
213,649 


Total 
value. 


$164,118 
211,465 
213, 649 


Arertkge 

prioeper 

ton. 


$1.10 
1.00 
1.00 


Total 
employta. 


475 
450 
850 


With  the  exception  of  a  comparatively  small  amount  of  coal  sold  to 
local  trade  and  used  by  employes  and  the  amount  consumed  in  operat- 
ing the  mine,  aU  of  the  product  is  made  into  coke  and  mostly  consumed 
in  the  company's  iron  furnaces  at  Dayton. 

Roane  coim^y.— Coal  produced  in  1891, 112,308  short  tons;  spot  value, 
$129,468. 

The  output  in  1891  was  from  two  mines,  one  reporting  this  yeaf  for 
the  first  time.  The  product  of  the  new  mine  supplies  the  local  trade  of 
Harriman.  All  of  the  output  of  the  other  colliery,  except  that  used  at 
the  mines  for  steam  and  heat,  is  made  into  coke  for  use  in  the  iro^  mills 
of  the  company. 
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Seott  county. — Goal  produced  in  1891, 142,943  short  tons ;  sx>ot  vaJue, 
•179,165. 

Notwithstanding  a  strike  of  six  months'  duration  at  the  largest  pro- 
ducing mine  in  the  county,  the  product  for  the  year  was  6,578  short 
tons  larger  than  during  the  previous  year.  One  mine  producing  in 
1890  was  abandoned,  and  the  product  for  1891  was  obtained  from  four 
collieries.  These  employed  an  aggregate  of  347  men,  who  averaged  182 
days,  the  working  time  being  reduced  by  the  strike  above  mentioned. 
The  coal  is  shipped  by  the  Cincinnati,  New  Orleans  and  Texas  Pacific 
railroad. 

Coal  product  of  Scott  county,  Teune9$ee,  for  throe  yean. 


Years. 


1888 
1890 
1881 


Total 
prodnot. 


Short  Umt. 
108,027 
136,365 
142,843 


Total 
Talao. 


$145,075 
175,327 
178,166 


Ayenge 

price 
per  ton. 


$1.84 
1.28 
L25} 


Totia 
employes. 


180 
475 
347 


White  couT^. — Goal  produced  in  1891,  78,315  short  tons ;  spot  value, 
$102,593. 

Coal  production  in  White  county  is  limited  to  one  mine.  It  employed 
in  1891  246  men  and  was  operated  228  days.  A  branch  of  the  Nash- 
ville, Chattanooga  and  Saint  Louis  railroad  furnishes  transportation. 

TEXAS. 

Total  product  in  1891, 172,100  short  tons;  spot  value,  $412,360. 

Beports  have  been  received  from  all  but  one  of  the  coal  mines  oper- 
ating on  a  commercial  scale,  and  estimating  the  output  of  the  delin- 
quent mine  on  the  basis  of  its  product  in  1890,  there  is  a  loss  in  the 
output  of  the  state  of  12,340  short  tons  in  quantity  and  $53,540  in  value. 
The  distribution  of  the  product  for  the  past  three  years  is  shown  in  the 
following  table : 

Coal  product  of  Texae  in  1889, 1890,  and  1891. 


Distribtttioii. 

1888. 

1880. 

188L 

TjAtt^ed  at  minet  for  Bblimiont. 

Sliort  tout, 

120, 602 

6,552 

1,062 

Short  tang. 

180,800 

1,840 

1,800 

Short  Umt. 

169.300 

900 

1,900 

Sold  to  local  trade  and  used  bv  employds  . . 
Used  for  steam  and  heat  at  mines 

Total 

128, 216 

184,440 

172, 100 

Total  value 

$340, 617 

$465,900 

$412,360 
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THE  COIL  FIELDS  OF  TEXAS. 

[By  Robert  T.  Hill.] 

Goal  of  yarions  qualities  and  diverse  geological  age  occurs  in  the 
Texas  region  as  follows : 

1.  Carboniferous  coals  of  the  central  Texas  region. — The  true  Coal 
Measures  of  the  Carboniferous  period,  outcrop  along  an  approximately 
north  and  south  belt,  in  the  central  portion  of  the  state,  from  near  Bed 
river,  in  Montague  county,  to  the  Colorado,  in  Travis. 

The  area  of  outcrop  is  separable  into  two  divisions  by  an  overlap- 
ping remnant  of  the  Cretaceous  formation,  which  once  covered  the 
whole  region  along  the  divide  of  the  Brazos  and  Colorado  rivers.  The 
northernmost  of  these  two  areas  consists  of  a  continuous  outcrop  of  the 
Carboniferous  formation  in  western  Montague,  Wise,  Parker,  northwest 
Erath,  northern  Comanche,  Brown,  Eastland,  Palo  Pinto,  Stephens, 
Young,  and  eastern  Shackelford. 

The  southernmost  area,  once  so  continuous  like  the  northern  area 
and  covered  by  the  Cretaceous  rocks,  has  itself  been  much  destroyed 
by  erosion,  and  now  occurs  in  large  but  remnantal  traces  around  the 
perimeter  of  the  older  paleozoic  rocks  in  the  medial  drainage  basin  of 
the  Colorado  river.  The  principal  outcrops  are  in  Brown,  Coleman, 
McCulloch,  and  San  Saba,  while  smaller  outcrops  occur  in  Bdmet  and 
Mason  counties,  the  principal  one  of  which  is  near  Smith  Mills  and 
Travis  Peak,  about  40  miles  southwest  of  Austin. 

Although  erroneously  published  as  a  portion  of  the  Missourian  coal 
field,  and  popularly  supposed  to  be  a  southward  continuation  of  the 
merchantable  coals  of  the  Indian  Territory,  the  Texas  area  is,  as  has 
been  recently  shown,  entirely  separate  and  different  from  them.  The 
merchantable  coals  of  Indian  Territory  do  not  outcrop  south  of  the 
great  folded  east  and  west  axis  of  the  Ouachita  mountain  system,  which 
extends  across  southern  Indian  Territory  and  constitutes  a  complete 
barrier  between  the  natural  features  of  the  Missourian  and  Texan 
regions.  South  of  this  system  the  Coal  Measures  occur  under  entirely 
different  structural  conditions,  having  been  submerged  during  subse- 
quent geologic  epochs,  which  events  seem  to  have  charged  them  with 
certain  impurities  that  render  them  of  less  commercial  value  than  the 
coals  of  similar  age  from  the  unsubmerged  areas.  Neither  does  the  out- 
crop of  the  Texan  coal  field  cross  Bed  Elver,  as  popularly  supposed. 

The  general  extent  of  the  Texas  coal  field  was  first  made  known  by 
Dr.  B.  F.  Shuniard,  the  able  State  Geologist,  in  1860,  and  several  papers 
have  since  been  published  which  amplified  the  facts  he  set  forth.  Dr. 
C.  A.  Ashburner,  in  the  Transactions  of  the  American  Institute  of 
Mining  Engineers  for  ISSO-'Sl,  published  a  valuable  paper  on  the  Brazos 
Coal  Field  of  Texas,  in  which  the  stratigraphy  and  succession  of  the 
beds  were  set  forth.    Thus  far,  however,  the  State  has  made  no  attempt 
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to  have  the  coal  fields  accurately  mapped  and  studied  by  a  recognized 
expert. 

2.  The  Oretaeeous  and  Laramie  coal  fields. — ^Bituminous  coal  of  good 
quality  is  found  in  the  uppermost  Oretaeeous  and  Laramie  beds  of  the 
Bio  Grande,  in  the  vicinity  of  Eagle  Pass,  on  the  Mexican  side,  and 
mined  in  large  quantities  by  the  Southern  Pacific  Eailway  Company  at 
San  Felipe,  on  the  Bio  Sabinas.  This  coal  field  extends  a  slight  dis- 
tance into  Texas,  and  is  found  at  a  great  depth  at  Eagle  Pass,  where  a 
company  is  now  preparing  for  operation.  It  is  superior  to  the  Carbon- 
iferous coals  of  Texas  in  quality,  but  to  the  eastward,  away  from  the 
mountain  movements,  toward  Laredo  and  'Santa  Tomas,  the  beds  are 
lignite  and  impure.  These  coals  resemble  and  are  similar  to  the  coals 
of  the  Bocky  Mountain  region.  Other  deposits  of  similar  nature  have 
frequently  been  rumored  in  the  trans-Pecos  region  of  Texas,  but  have 
not  been  authenticated. 

3.  The  lignite  beds  of  Texas, — ^There  are  many  deposits  of  lignite, 
which  have  frequently  been  taken  for  coal.  The  chief  of  these  extends 
across  the  eastern  portion  of  the  State,  coincident  with  the  Eocene  Ter- 
tiary formation,  in  which  it  occurs.  Its  general  extent  was  outlined  by 
Dr.  B.  F.  Shumard,  in  1880,  but  no  systematic  survey  of  them  has  been 
made.  Dr.  R.  A.  F.  Penrose,  professor  of  Economic  Geology  in  the 
IJniversity  of  Chicago,  and  formerly  of  the  Texas  Geological  Survey, 
who  ha4  published  an  able  report  upon  the  geology  of  the  Tertiary 
formations  of  Texas,  speaks  as  follows  concerning  the  economic  possi- 
bilities of  the  Texas  lignite  beds. 

^<  San  TonuM  coal  mine. — This  is  the  only  place  where  friel  is  mined 
on  any  considerable  scale  east  of  a  line  drawn  between  Eagle  Pass  and 
Dallas.  The  coal  bed  is  2^  feet  thick,  and  separated  in  the  middle  by 
a  2- inch  seam  of  hard  black  clay.  The  coal  is  jet  black,  highly  glossy, 
and  has  a  conchoidal  fracture.  It  is  generally  massive,  though  some- 
times it  has  the  structure  of  bituminous  coal.  It  is  light  and  friable, 
and  has  the  appearance  of  being  an  altered  lignite. 

"  This  material  has  proved  a  very  serviceable  fuel,  and  is  especially 
valuable  in  a  country  like  southern  Texas,  where  there  is  no  other  coal, 
and  where  wood  is  very  scarce.  It  is  extensively  used  on  the  Mexican 
National  Railroad,  and  for  steam  and  household  purposes  in  Laredo, 
and  has  already  become  an  important  factor  in  the  welfare  of  the 
region. 

"  Uses  of  lignite. — ^The  San  Tomas  coal  is  so  vastly  superior  to  any 
of  the  East  Texas  lignites  that  it  can  not  fairly  be  classed  with  them, 
and  therefore  the  following  remarks  are  not  intended  to  refer  to  it. 
The  lignite  beds  have  not  yet  been  worked  to  any  considerable  extent. 
Some  of  the  material  has  been  taken  out  at  the  following  places :  In 
Baines  county;  at  Alamo,  in  Cass  county;  some  three  miles  south- 
west of  Athens,  Henderson  county;  at  Calvert  Bluflf,  Robertson 
county;  and  in  other  places  in  small  quantities;  but,  so  £Eur  as  the 
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knowledge  of  the  writer  goes,  it  has  in  every  case  been  attended  with 
unsatisfactory  resolts.    There  are  three  causes  for  this. 

*<1.  The  lignite,  even  when  it  is  sun-dried,  contains  a  high  percent- 
age of  water — ^ten  to  twenty  per  cent. — and  when  it  is  burned  a  large 
amount  of  the  heating  power  of  the  fuel  is  consumed  in  evaporating 
the  moisture  and  is  absolutely  lost  for  all  practical  purposes.  This 
water  in  the  sun-dried  material  is  chemically  combined  with  the  lignite, 
and  can  not  be  removed  without  decomposing  it.  Hence  the  popular 
sajdng  that  the  lignite  ^  bums  without  heating.' 

^^2.  Most  all  the  lignites  have  a  strong  tendency  to  Grumble  when 
exposed  to  the  air,  and  a  large  part  of  it  is  wasted  by  being  carried  up  the 
flues  of  a  furnace  even  by  an  ordinary  draft.  Also,  a  finely  crumbled 
fuel  is  difScult  to  handle  in  a  furnace,  and  its  transportation  is  expen- 
sive and  accompanied  by  a  large  amount  of  waste. 

^<  3.  The  part  of  East  Texas  where  lignite  is  found  is  heavily  tim- 
bered, not  only  with  pine,  but  with  hard  woods.  Bailroads  in  many 
places  can  have  this  fuel  placed  on  the  track  for  from  $2  to  $4  per  cord, 
and  it  requires  a  very  good  and  cheap  coal  to  compete  with  that  price 
for  railroad  and  famace  purposes.  It  might  be  said  that  the  wood  will 
run  out  and  the  lignite  will  then  be  used,  but  as  the  hard  wood  of  East 
Texas  is  increasing  every  year,  and  spreading  over  areas  that  were 
once  prairies,  the  outlook  in  this  direction  is  not  encouraging.  As  the 
value  of  lignite  will  not  stand  transportation  it  can  not,  except  under 
special  conditions,  be  sent  into  the  regions  where  wood  is  scarce. 
There  are,  however,  uses  to  which  lignite  can  be  applied. 

^^  1.  The  better  grades  can  be  used  for  household  purposes. 

^^  2.  It  can  be  ground  and  pressed  into  bricks,  with  some  cementing 
substance  like  asphalt  or  coal  tar,  and  thus  gotten  into  a  much  more 
serviceable  shape  than  that  in  which  it  naturally  occurs.  This  does 
away  with  the  inconvenience  of  having  it  crumble.  Such  bricks  are 
considerably  used  in  France  and  Belgium  for  railroad  and  other  pur- 
poses. 

.  <<  3.  Lignite  of  a  black  color,  in  a  finely  powdered  state,  has  been 
used  in  England,  under  the  name  of  ^  Cologne  earth,'  as  the  basis  of  a 
black  paint. 

^<4.  Lignite  has  been  successfully  used  in  place  of  bone  black  in 
clarifying  sugar." 

This  report  of  Dr.  Penrose  is  of  value,  inasmuch  as  for  twenty  years 
past,  since  the  first  publication  of  the  idea  by  Dr.  Buckley,  the  former 
State  geologist,  it  has  been  extensively  agitated  that  these  lignites 
could  be  converted  into  commercial  fuel,  as  is  done  in  Germany.  The 
only  difSculty  thus  far  developed  is  the  fact  that  it  can  not  be  done 
economically.  Other  lignite  beds  occur  in  the  Lower  Cross  Timber  or 
Dakota  sands,  but  not  in  quantity.  In  the  Trinity,  or  Upper  Cross 
Timber  sands,  there  are  still  other  lignites,  but  usually  they  occur  as 
single  isolated  logs  or  trunks  of  trees. 
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UTAH. 

Total  product  in  1891,  371,045  short  tons;  spot  value,  $666,646. 

It  is  to  be  regretted  that  so  little  positive  knowledge  regarding  the 
coal  fields  of  Utah  has  been  obtained.  It  is  estimated  that  there  are 
over  2,000  square  miles  of  area  in  the  territory  underlaid  by  workable 
coal  beds,  and  the  increasing  annual  output  would  indicate  the  advisa- 
bility of  a  thorough  survey  of  the  coal  areas  in  order  to  determine 
their  future  possibilities. 

At  present  the  principal  operations  are  being  carried  on  in  Emery 
county,  the  largest  producing  mines  being  the  Pleasant  Valley  Ko.  1 
mine,  operated  by  the  coal  department  of  the  Union  Pacific  railroad, 
and  the  Gastle  Oate  and  Winter  Quarters  mines  of  the  Pleasant  Valley 
Goal  Company. 

The  Wasatch  mine  of  the  Home  Goal  Company,  in  Summit  county,  is 
the  fourth  in  importance,  having  a  production  in  1891  of  41,966  short 
tons.  The  coal  of  this  mine  is  really  lignite,  but  serves  very  well  for 
domestic  use  and  for  stationary  boilers. 

Three  mines  were  operated  in  San  Pete  county  in  1891.  One  of 
these,  the  Old  Canyon  operated  by  the  Central  Pacific  Coal  and  Coke 
Company,  disposes  of  its  entire  product  to  the  San  Pete  Valley  rail- 
way.   The  output  of  the  other  two  supplies  a  local  demand. 

In  Morgan  county  100  tons  were  produced  in  1891  for  purely  local 
consumption.  Following  is  a  table  showing  the  production  by  counties, 
with  the  distribution  and  value  of  the  product: 

Coal  product  of  Utah  in  1891  f  hy  counties. 


Coontief. 

Loaded  at 
minea  for 
shipment. 

Sold  to 

local  trade 

and  Hied 

bvem- 

pIoy6a. 

ITsedat 

mines  for 

steam  and 

heat. 

Made  into 
coke. 

Total 

amount 

produced. 

Total 
Talue. 

Aver- 

price 

per 

ton. 

Aver- 
age 
number 

em- 
ployed. 

EmeTT  ....a..... 

Short  tons. 
277.639 
(a)l,200 

Short  tom. 

4,179 

2,510 

100 

1,444 

Short  tons. 
18,000 

Short  tons. 
25,451 

Short  tons. 

325,269 

3,710 

100 

41,966 

$584,972 

7,930 

225 

73,519 

fl.80 
2.14 
2.25 
1.75 

461 

10 

3 

147 

If ornn ......... 

Saiil^ete 

ftirnimlt 

**"36,872* 

3.650 

Total 

315, 711 

8,233 

21,650 

25,451 

371,045 

666,646 

l.,80 

621 

a  Sold  to  railroads  for  locomotive  use. 

Summarized  by  the  distribution  of  the  product,  and  compared  with 
*lie  product  for  the  two  preceding  years,  the  following  is  obtained: 

Coal  product  of  Utah  in  1889, 1890 ,  and  1891. 


Distribution. 


Loaded  at  mines  for  shipment 

Sold  to  local  trade  and  used  by  employes. 

Used  for  steam  at  mines 

Hade'  into  coke 


Total 

Total  value 


1889. 

1890. 

1891. 

Short  tons. 

U6,960 

17,062 

412 

2,217 

Short  tons. 

279, 336 

13, 749 

1,015 

24,059 

Short  tons. 

815,  711 

8,233 

21,650 

25.451 

236.651 

818,159          871,045 

$377,466        $552,390        $666,646 
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No  record  of  the  production  of  the  Territory  prior  to  1885  was  kept 
Subsequent  to  that  year  the  annual  output  has  been  as  follows: 

Coal  product  of  Utah  from  1885  to  1891, 


Years. 


1885 
188« 
1887 
1888 


Short  tons. 


213, 120 
200,000 
180,021 
258,961 


Years. 


1889 
1890 
1891 


Short  tons. 


230,661 
318,16a 
871,045 


VIRGINIA. 

Total  product  in  1891,  736,399  short  tons;  spot  value,  9611,654. 

The  coal  product  of  Virginia  has  shown  an  annual  decrease  since 
1888,  the  output  in  1891  being  47,612  short  tous  less  than  that  of  1890. 
Practically  all  of  this  decrease  is  observed  in  the  output  of  Tazewell 
county,  the  largest  coal  producer  in  the  state.  The  mines  at  Winter- 
pock,  in  Chesterfield  county,  were  flooded  in  1890  and  had  not  resumed 
operations  at  the  close  of  1891.  The  output  of  the  other  three  produc* 
ing  counties  did  not  materially  change. 

Descriptions  of  the  Virginia  coal  fields  have  been  published  in  pre- 
vious volumes  of  '^  Mineral  Eesources." 

The  product  in  1891,  by  counties,  was  as  follows: 

Coal  product  of  Virginia  in  1891,  hy  counties. 


Comities. 

Loaded 
at  mines 
for  ship- 
ment. 

Sold 
to  local 

trade  snd 
used  b  V 

employes. 

Used  at 
mines  for 

steam 
and  heat 

Made 
into  coke. 

Total 

amount 

produced. 

Total 
yalae. 

pnoe 
per  ton. 

Nnm- 
ber  of 

davs 
aotiye. 

Aver. 

number 

em* 
ployed. 

Henrico 

Montgomery 

Pulaski 

Tasewell 

Total.. 

Short 

tons. 

18,076 
1,460 

12,766 
656,781 

Short 

tOM. 

Short 
tons. 

Short 
ton*. 

Short 

ton$. 

13,075 
4,215 

22,143 
696,966 

$16,344 

9,930 

24,419 

660,961 

$1.25 

2.36 

1.10 

.80 

100 

94 

256 

253 

8 

28 

38 

746 

2,577 
9,377 
4,731 

178 

3,000 

133,454 

683,082 

16,685 

8,178 

133,464 

736.899 

611.654 

.83 

246 

820 

Coal  product  of  Virginia  iince  18S0, 


Years. 


1880 
1881 
1882 
1883 
1884 
1885 


Short  tons. 


112,000 
112.000 
112,000 
252,000 
336,000 
567,000 


Years. 


1886 
1887 
1888 
1889 
1890 
1801 


Short  tons. 


684,951 
825,263 
1,073,000 
865,786 
784,  Oil 
736,399 


From  the  above  table  it  appears  that  the  largest  product  in  any  one 
year  was  in  1888.  Although  that  year  was  one  of  large  coal  production 
throughout  the  country,  and  the  output  of  Virginia  doubtless  the  largest 
in  its  history,  still  the  amount  reported  was  in  all  probability  excessive 
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and  iue  to  Virginia  being  credited  with  shipments  from  the  Flat  Top 
region  of  coal  produced  at  mines  in  McDowell  and  Mercer  counties. 
West  Virginia. 

The  output  of  Henrico  county  goes  over  the  Chesapeake  and  Ohio 
raihroad.  All  of  the  other  counties  ship  on  the  Norfolk  and  Western 
railroad. 

New  developments. — ^With  the  extension  of  the  Clinch  Valley  branch 
of  the  Norfolk  and  Western  railroad  and  the  construction  of  the  South 
Atlantic  and  Ohio  railroads  penetrating  into  Wise  county  attention 
has  been  directed  to  the  coal  properties  known  to  exist  there,  and 
companies  have  been  formed  to  develop  them.  The  Big  Stone  Gap 
Coal  Company,  of  Big  Stone  Oap,  is  opening  up  mines  at  that  point, 
and  the  Kentucky  Coal  and  Coke  Company  has  been  organized  to 
open  mines  at  Ouests  Station.  Attempts  are  also  being  made  to  interest 
capital  in  the  development  of  coal  land  in  Wythe  and  Augusta  coun- 
ties and  to  extend  operations  in  Montgomery  county. 


WASHINGTON. 

Total  product  in  1891, 1,056,249  short  tons;  spot  value,  $2,437,270. 

From  reports  to  the  technical  press  a  largely  increased  output  was 
looked  for  from  Washington  during  1891,  but  returns  show  that  such 
expectations  were  not  only  not  realized,  but  on  the  other  hand  a  de- 
cided decrease  occurs.  None  of  the  new  companies  organized  during 
the  year  had  any  product  to  report,  though  some  began  shipping  early 
in  1892.  The  one  mine  in  Thurston  county  was  not  operated  in  1891, 
and  a  strike  of  several  months'  duration,  caused  by  an  attempt  to  intro- 
dace  negro  and  non-union  labor,  shortened  the  output  in  King  county. 
The  output  of  Kittitas  county  also  shows  a  large  decrease.  It  is  very 
probable  that  the  heavy  imx>ortations  of  foreign  coal  into  San  Francisco 
was  in  part  responsible  for  the  smaller  output  of  Washington  coal. 

The  following  table  shows  the  product  of  the  State  for  the  past  five 
years  by  counties : 

Product  of  coal  in  Washington  for  five  years,  by  counties. 


Comities. 

1887. 

1888. 

1889. 

1800. 

1801. 

Xing 

Short  torn. 

330,961 

104,782 

220,785 

15,295 

Short  toM. 

546,635 

220,000 

276,956 

43,000 

Short  tons. 

415,770 

204,701 

2'/3,618 

46.480 

ShorHttont. 

517r492 

445.311 

285,886 

15,000 

Short  Umt. 

429,778 

848,018 

271, 053 

1,400 

6,000 

Kttutaa 

Wbntf^om 

Not  •pecifled 

Total 

82,778 

130,259 

772,801 

1,215,750 

1,030,578 

1,263,689 

1,056,249 

The  first  discovery  of  coal  in  Washington  was  made  in  1852,  and  the 
first  mine  was  opened  on  Bellingham  bay  in  T854.  The  coal  from  this 
mine  was  shipped  to  San  Francisco  and  was  the  only  coal  shipped  out 
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of  the  Territory  until  1870,  when  exportation  commenced  at  Seattle, 
from  the  Seattle^  Benton,  and  Talbot  mines  in  the  vicinity.  In  1874 
the  product  from  the  Seattle  mines  was  50,000  tons;  from  July  1, 1878, 
to  July  1, 1879,  the  product  was  156,900  tons.  In  the  year  ended  De- 
cember 31, 1879,  the  product  was  137,207  short  tons.  The  Benton  mine, 
opened  in  1874,  produced,  in  1875  and  1876,  50,000  short  tons.  The  Tal- 
bot mine,  opened  in  1875,  produced,  in  1879, 18,000  short  tons  of  coaL 
Becordsofthe  operations  of  Washington  coal  mines  are  incomplete, 
and  entirely  wanting  from  1879  to  1884.  The  mining  during  this  time 
was  confined  to  King  and  Pierce  counties.  During  the  fiscal  year 
ended  June  30,  1885,  tl^e  total  product  of  the  Territory  is  given  at 
380,250  short  tons,  of  which  King  county  is  credited  with  204,480  short 
tons  and  Pierce  county  with  175,770  short  tons.  The  annual  product 
since  that  time  has  been  as  follows  : 


Product  of  coal  in  Washington  from  1886  to  1891. 


Years. 


1885 
1888 
1887 
1888 
1889 
1890 
1891 


Tot«l 
product. 


Short  tons. 

380,250 

423,525 

772,801 

1, 215, 750 

1,030,578 

1, 263, 689 

1, 058, 249 


Total  value. 


$952,931 
1,699.746 
8, 647, 250 
2, 393, 238 
3, 426, 590 
2,437,270 


Average 

price  per 

ton. 


$2.25 
2.19 
3.00 
2.32 
2.71 
2.31 


Total  em- 
ploy6a. 


1,571 


2,857 
2,206 
2,447 


number  of 

dava 

worked. 


270 
211 


Coal  product  of  Washington  in  1891,  by  counties. 


Counties. 

Loaded  at 
mines  for 
shipment. 

Sold  to 

local 

trade 

and  used 

by  em- 

pfoy68. 

Used  at 

mines  for 

steam  and 

heat. 

Made  into 
coke. 

Total 

amount 

produced. 

Total 
Talue. 

Aver- 

pnoe 
per  ton. 

Number 
of  days 
aotiTe. 

Aver- 
age 
number 

em- 
ployed. 

King 

KltUtas 

Pieroe 

Skagit 

Whatcom... 

Total... 

MorfCofw. 

417, 591 

337, 852 

246, 053 

1,000 

6,000 

Short  tont. 
4,533 
2,809 
4,683 

Short  toru. 

7,654 

7,357 

5,317 

100 

Short  tont. 

Short  tont. 

429, 778 

848,018 

371,053 

1,400 

6,000 

$1,009,278 

772, 421 

832, 871 

4,900 

18,000 

$2.85 
2.22 
2.83 
8.50 
8.00 

226 
148 
238 
100 
150 

1,285 

501 

601 

30 

30 

15,000 
300 

1,008,496 

12,025 

20,428 

15,800 

1,056,249 

2,437,270 

2.81 

211 

2,447 

King  county. — Coal  produced  in  1891,  429,778  short  tons;  spot  value, 
$1,009,278. 

The  output  of  King  county  in  1890  was  517,492  short  tons,  valued  at 
$1,352,920,  showing  a  decrease  in  1891  of  87J14  short  tons  in  amount 
and  $343,642  in  value.  The  decrease  is  attributed  to  the  labor  troubles 
previously  referred  to,  which  practically  suspended  operations  at  some 
of  the  mines  about  three  months.  One  mine  not  affected  by  the  strike 
increased  its  output  about  80,000  tons,  the  gross  loss  distributed  among 
the  other  three  producing  mines  being  about  160,000  tons.    A  number 
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of  new  mines  were  opened  in  1891,  one  of  which  began  prodncing  Jan- 
oary  1, 1892,  aod  an  increased  product  for  the  county  may  be  looked 
for  in  future  reports. 

The  Columbia  and  Puget  Sound  and  the  Seattle,  Lake  Shore  and 
Eastern  railways  furnish  transportation  facilities  for  the  coal  product 
of  King  county. 

Coal  product  of  King  county,  WashingUm,  for  five  yean. 


1887 
1888 
1880 
1800 
1801 


Total 
prodaot. 


Short  tont. 
830,061 
646,535 
415,770 
517,402 
420,778 


Total 
yalae. 


$054,205 
1, 352, 020 
1,009,278 


Average 

prioeper 

ton. 


$2.55 
2.61 
2.35 


Total 
employee. 


1,220 
1,098 
1,285 


Kittitas  county. — ^The  entire  product  of  Kittitas  county  is  from  the  Bos- 
lyn  mine,  operated  by  the  Northern  Pacific  Coal  Company.  The  out- 
put in  1891  was  97^3  short  tons  less  than  in  1890.  The  coal  is  shipped 
from  Boslyn  over  the  Northern  Pacific  railroad,  and  is  largely  consumed 
by  the  railroad  locomotives. 

Coal  product  of  Kiititae  county,  Waehington,  for  five  yean. 


Years. 


1887 
1888 
1880 
1800 
1801 


Total 
product. 


Short  tont. 
104,782 
220,000 
204,701 
445,811 
848,018 


Total 
yalue. 


$777,450 

1,220,330 

772,421 


Average 

price  per 

ton. 


$2.64 
2.76 
2.22 


Total 
employda. 


480 
601 


Pierce  county. — Coal  produced  in  1891,  271,053  short  tonsj  spot 
value,  $632,671. 

Four  counties,  the  same  as  in  1890,  contributed  to  the  product,  which 
was  14,833  short  tons  less  than  the  year  before.  The  value  of  the  prod- 
act  decreased  $181,669,  the  average  price  per  ton  declining  from  $2.85^ 
in  1890  to  $2.33^  in  1891.  As  in  King  county,  a  number  of  new  opera- 
tions were  begun  in  1891,  but  only  development  ^ork  was  done,  and  no 
coal  was  shipped  from  them.  The  Northern  Pacific  railroad  is  the  ini- 
tial line  of  transportation. 


Coal  product  of  Pierce  county,  Washington,  for  five  years. 


Years. 


1887 

1888 

1880 

1890 

1801 


Total 
product. 


Short  tont, 
220,786 
276,056 
273, 618 
285,886 
271,053 


Total 
Talue. 


$578, 403 
814, 340 
632,671 


Average 

price  per 

ton. 


$2.11 
2.81 
2.33 


i 


Total 
employds. 


750 
580 
601 
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Skagit  and  Whatcom  counties. — Skagit  and  Whatcom  counties  appear 
as  coal-producers  for  the  first  time  in  1891,  with  a  combined  output  of 
7,400  tons,  6,000  tons  of  which  were  from  Whatcom  county  and  1,400 
tons  from  Skagit.  Of  the  latter  300  tons  were  coked.  The  output  is 
from  one  mine  in  each  county.  Other  properties  are  being  oi>ened  and 
1892  will  probable  show  considerable  production  in  both  counties. 

The  following  analyses  have  been  reported  on  coal  from  the  Connor 
minC;  Skagit  county,  Washington. 

Analyses  of  coal  from  the  Connor  mine,  Skagit  eountp,  Woihington. 


Fixed  oarbon  . . . 
Volatile  matter. 

Solphor 

Pbosphoroa.  ... 

Water 

Ash 


Total 


Vein  No.  1(a). 


P(ir  eenL 
70.24 
1&68 
.052 
.015 
.52 
0.59 


90.007 


Vein  No.  2  {b). 


Per  cent. 

80.20 
12.05 


.45 
7.30 


100.00 


a  Made  uy  Otto  Worth,  Pittabnrg,  Penneylvania. 
6  Hade  by  D.  L  DaTia/Wilkeaon,  Washington. 

Mining  inspectors. — ^A  law  was  passed  Dy  the  legislature  of  the  State 
of  Washington  in  the  winter  of  1891-92  which  has  for  its  object  the 
providing  of  proper  ventilation  of  coal  mines  and  prescribing  the  man- 
ner of  appointment  of  inspectors.  One  of  the  main  features  of  the  bill 
is  the  providing  for  the  appointment  of  two  inspectors,  who  shall  have 
been  recommended  by  an  examining  board  appointed  by  the  governor, 
and  who  shall  each  receive  a  salary  of  $1,500  annually  and  mileage  ac- 
tually paid  out.  Section  7  of  the  bill  provides,  as  amended,  that  charges 
may  be  preferred  against  the  mining  inspector  upon  a  i>etition  signed 
by  ten  reputable  citizens,  who  shall  be  miners,  mine-owners,  or  lessees 
of  mines.  The  bill  provides  that  in  no  case  shall  less  than  100  cubic 
feet  of  air  for  each  person  per  minute  pass  a  given  point. 


THB  COAL  FIELDS  OF  WlSHINeTON. 


[By  W.  H.  Rufflier,  LL.  D.]  (a.) 


It  is  only  of  late  that  the  Laramie  or  Cretaceous  coals  of  Washing- 
ton have  been  divided  into  lignites,  bituminous  coals,  and  anthracites. 
These  grade  into  each  other  so  insensibly  that  it  would  be  impossible  to 
classify  them  sharply.  None  of  the  lignites  which  the  writer  saw  were 
as  low  in  grade  as  the  typical  lignite.  The  woody  structure  was  quite 
discernible  in  some  samples  of  the  Franklin  coal  and  less  in  the  ]^ew- 
castle  and  Oreen  Eiver  coals;  but,  in  respect  to  the  two  latter,  the 


a  From  Prof.  Boifber's  "Beport  on  Washington  Territory  "  (now  State  of  Washington),  oomptled 
for  the  Seattle,  Lake  Shore  and  Bastem  railway  and  published  in  this  v61anie  by  permission  of  Mr. 
J.  H.  Bryant,  rioe-preaident.  A.  few  minor  changes  have  been  made  in  the  original  from  Inter  data. 
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writer  could  not  with  the  naked  eye  discern  more  of  the  woody  struc- 
ture than  has  been  seen  in  some  of  the  West  Virginia  coals,  which 
belong  to  the  Carboniferous  period.  Fires  of  Newcastle  and  neigh- 
boring coals  produce  no  unusual  amount  of  smoke  and  no  peculiar 
odor.  By  analysis,  these  coals  show  a  larger  percentage  of  oxygen 
than  the  tjrpical  bituminous  coal,  but  decidedly  less  than  is  found  in 
the  brown  coal  of  Germany  or  in  some  of  the  lignites  of  Montana. 
They  need  a  new  name.  Their  heating  power  is  not  so  great  as  that  of 
the  bituminous  coals  of  the  same  region.  Their  streak  and  powder  are 
less  black  and  their  fracture  more  conchoidal,  but  not  decidedly  so. 

The  bituminous  coals  have  the  usual  cubical  fracture.  The  Wilke- 
son  readily  breaks  down  into  small  cubes.  The  lignites  are  black  and 
lustrous.  They  come  out  as  lumpy  as  ordinary  coal  and,  when  exposed 
to  weather,  do  not  break  up  into  powder  and  grits  like  ordinary  lig- 
nite.   This  is  true,  at  least,  of  the  Newcastle  coaL 

The  coking  quality  of  these  coals  can  not  be  determined  by  calculat- 
ing the  proportion  between  the  fixed  carbon  and  the  volatile,  combusti- 
ble matter.  So  far  as  now  known,  only  a  few  of  the  Washington  coals 
can  be  made  into  good  coke.  On  this  point,  however,  we  have  only 
laboratory  and  rough  field  tests,  excepting  at  the  Wilkeson  mines, 
where  25  ovens  were  turning  out  a  superior  quality  of  coke,  as  proved 
by  every  test  save  the  use  of  it  in  high  furnace  stacks,  in  which  there 
had  been  no  opportunity  for  tri^l.  It  is  claimed  by  many  persons  that 
seams  on  Green  river,  Skagit,  Yakima,  and  Snoqualmie  will  furnish 
good  coking  coal.  The  coal  on  Snoqualmie  mountain,  near  Hop  Banch, 
has  not  been  studied,  but  it  certainly  has  the  external  characteristics 
of  good  coking  coal,  and  Mr.  Peter  Kirke  made  a  rough  trial  of  it  in 
an  earth-pit  with  decidedly  encouraging  results. 

Somewhat  similar  coal  is  found  on  Baging  river,  but,  where  opened, 
so  much  slate  was  interleaved  with  the  coal  that  washing  would  be 
necessary  before  use.  More  will  be  said  hereafter  with  regard  to  these 
coals  ^  but  the  remark  may  be  repeated  here  in  respect  to  the  entire 
Puget  sound  basin,  that  much  additional  examination  is  necessary 
before  its  coals  will  be  fiilly  understood.  The  variations  in  character 
of  these  are  not  owing  entirely,  or  even  chiefly,  to  their  relative  ages, 
but  also  to  the  conditions  to  which  they  have  been  subjected,  especially 
in  respect  to  heat.  This  metamorphic  agency  has  acted  not  only  in  the 
body  of  the  Cascade  mountains,  but  all  through  the  coal  fields,  where 
faults,  flexures,  and  intrusive  rocks  have  occasioned  changes  in  the 
original  condition  of  the  coal  beds,  giving  results  along  the  whole  scale 
of  metamorphism  from  lignite  to  anthracite. 

The  different  mines. — In  brief  sketches  are  grouped  the  coal  beds  as 
follows:  (1)  Carbon  Biver  group;  (2)  the  Green  Biver  group;  (3)  Cedar 
Biver  group;  (4)  the  Squak,  Baging  Biver,  and  Snoqualmie  groups; 
(5)  the  Yakima  and  Wenatchie  group;  (G)  Bellingham  bay,  Skagit 
river,  etc 
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1.  Carbon  River  group. — These  beds  lie  on  South  Prairie  creek  and 
Carbon  river,  tributaries  of  the  Puyallup  river.  Limited  occurrences 
of  anthracite  coal  in  thin  beds  are  reported  high  up  on  Carbon  river, 
near  the  base  of  Mount  Kanier,  the  result  of  metamorphism.  Also  un- 
developed outcrops  of  soft  coal  at  numerous  points  on  the  same  river. 
There  are,  however,  only  three  collieries  at  work  in  this  group.  One  is 
called  the  Carbonado  mines,  which  are  on  the  Carbon  river.  Three 
miles  north,  a  little  east,  are  the  famous  Wilkeson  mines  and  2  miles 
northwest  of  Wilkeson  are  the  South  Prairie  mines,  on  South  Prairie 
creek.  These  coal  beds  stand  at  high  angles  (50  degrees  and  upwards) 
and  dip  in  various  directions.  At  Carbonado  there  are  four  seams  in 
pairs,  separated  by  Carbon  river  and  having  a  complicated  folded  and 
faulted  structure.  At  the  South  Prairie  mines  there  are  two  seams,  one 
of  which  dips  to  the  east  and  the  other  to  the  west.  At  Wilkeson  Uiere 
are  three  seams,  opened  on  both  limbs  of  an  anticlinal.  Mr.  Bailey  WiUis 
interprets  this  coal  field  as  being  a  domelike  anticlinal,  with  compressed 
and  crumpled  sides,  whose  m%jor  axis  runs  nearly  north  and  south.  The 
Wilkeson  and  South  Prairie  mines  are  on  the  line  of  the  major  axis, 
whilst  the  Carbonado  mines  are  in  a  group  of  subordinate  short  folds 
lying  south  of  the  main  line.  The  anticline  extends  to  Nisqually  river 
and  shows  two  other  coal  areas  south  of  Carbon  river,  the  coal  of  which 
is  said  to  resemble  the  Wilkeson  coal. 

The  Carbon  Eiver  coal  field,  first  having  been  almost  ingulfed  by 
volcanic  uplifts  and  overflows  and  almost  buried  by  glacial  drift,  is 
now  visible  only  in  narrow  strips  along  creeks  and  at  intervals  along 
the  Carbon  river. 

Owing  probably  to  the  heating  of  its  beds,  we  find  in  this  little  field 
the  coal  which  stands  highest  in  reputation  for  coking  and  heatiug 
qualities.  There  are  some  differences  in  the  coal  at  the  three  mines. 
That  at  South  Prairie  was  sold  chiefly  for  making  gas.  The  best  of 
the  Wilkeson  coal  is  made  into  coke  and  is  in  demand  beyond  the 
supply.  The  entire  product  of  the  Carbonado  mines  is  said  to  go  to 
the  Central  Pacific  railway.  It  is  impossible  to  say  what  may  be  under 
the  drift,  but  wherever  streams  expose  sections  or  borings  have  been 
made  good  coal  beds  have  been  found  which  will  be  valuable  in  spite 
of  the  disturbed  structure  of  the  field. 

2.  The  Green  river  group, — Included  in  this  group  are  the  Black 
Diamond  and  Franklin  collieries,  the  Kirke  or  Moss  Bay  Company 
mines,  and  the  Sugar  Loaf  mountain  beds.  This,  as  well  as  the  Car- 
bon river  field,  is  nearly  equidistant  from  Tacoma  and  Seattle,  being 
about  30  miles  in  a  right  line  from  each  place.  The  Carbon  river  basin 
is  geologically  associated  with  Mount  EanlQr;  the  Green  river  basin 
with  the  €^tliersDr  foot  ridges  of  the  Cascade  mountaiAS.  The  latter 
are  much  more  approachable  than  the  former.  At  the  east  edge  of 
this  field,  the  ^N'orthern  Pacific  railroad  emerges  from  the  Cascade  moun- 
tains, having  come  down  the  canyon  of  Green  river.    This  point  is 


COAL.  337 

known  as  ^^  The  Common  Point,"  because  the  cities  of  Tacoma  and  Seat- 
tle are  about  equally  distant,  and  the  routes  afford  equally  good  grades 
from  this  point. 

The  narrow-gauge  road  from  Seattle  now  comes  to  the  Franklin 
mines,  and  by  continuing  it  a  few  miles  to  connect  with  the  Northern 
Pacific  there  would  be  railroad  connection  to  Seattle  as  well  as  to  Ta- 
coma. The  river  here  cuts  through  the  coal  measures,  leaving  the  less 
valuable  part  of  the  field  on  the  south  side.  The  area  of  this  field  is 
roughly  estimated  at  50  square  miles.  It  contains  all,  or  nearly  all,  the 
grades  of  coal  from  lignite  to  bituminous,  the  variety  of  coal  depending 
upon  the  degree  of  local  disturbance.  As  a  rule,  so  long  as  the  coal 
is  not  crushed,  the  more  pitched  and  flexed  the  rocks,  the  better  the 
coal,  which  fact  indemnifies  the  miner  for  extra  expense  in  mining. 
Here,  the  tendency  is  for  the  seams  to  become  steeper  and  more  broken 
from  west  to  east;  that  is,  as  they  approach  the  foot-hills  of  the  Gas- 
cade  mountains.  The  strata  in  Lizard  mountain  on  the  south  side,  how- 
ever, form  an  exception.    Here  the  strata  are  nearly  horizontal. 

The  Franklin  mines  are  on  the  north  bank  of  Green  river  and  at  the 
south  edge  of  what  has  been  known  as  the  McKay  basin,  and  the  Black 
Diamond  mines  are  on,  or  near,  the  north  edge  of  the  same  small,  oval 
synclinal  basin.  From  this  basin  the  dips  become  steeper  toward  the 
mountain,  where  Kirke's  beds  stand  at  a  high  angle.  On  the  west  edge 
of  the  Green  river  basin,  say  a  mile  west  of  Franklin,  there  is  an  out- 
crop of  lignite.  The  coal  of  the  Franklin  and  Black  Diamond  mines 
is  bituminous  lignite.  The  Kirke  coal,  or  at  least  part  of  it,  as  judged 
by  the  eye,  may  be  called  bituminous  coal,  though  not  so  much  deoxi- 
dized as  the  Wilkeson.  The  coals  mined  in  this  basin  are  firm,  black 
and  shiny ;  they  burn  freely,  and  make  but  little  dust.  They  have  not^ 
however,  so  far  as  tested,  the  heating  power  or  coking  qualities  of  the 
Wilkeson  coal.  Two  seams  are  worked  at  Franklin,  and  three  at 
Black  Diamond.  All  of  the  seams  worked  are  above  4  feet.  A  num- 
ber of  volcanic  dikes  and  flows  are  found  in  and  around  this  basin. 

The  Kirke  or  Moss  Bay  Company  mines  are  6  miles  east  of  Franklin, 
and  within  a  mile  of  Green  river.  They  lie  against  the  mountain.  The 
coal  beds  dip  toward  the  mountain  at  a  high  angle.  There  are  five 
seams  of  from  5  to  15  feet  in  thickness ;  one  of  them  (No.  2)  may  be  said 
to  be  over  47  feet  in  thickness,  though  containing  much  bone  co9A.{a) 

3.  The  Cedar  river  group. — This  group  consists  of  tiie  Cedar  river 
mines,  19  miles  from  Seattle  by  rail;  the  Eenton  and  Talbot  mines,  10 
miles,  and  the  Newcastle,  18  miles.  These  coals  are  in  the  same  river 
basin,  and  are  all  high-grade  lignites. 

The  first  shipment  made  from  the  Cedar  river  mines  was  in  July, 
1884.  There  are  two  good  seams  here,  one  of  which  measures  11  feet. 
The  outcrop  curves  from  a  south  to  a  southwest  strike.  The  dip  is  20 
degrees  toward  the  east 

a  Jar  analyiM  and  cross-sectioBi  of  ooal  beds  in  the  Wilkeson  «nd  Gr«en  river  fields  see  Tenth 
OtDsos  Beporte,  Vol.  XV,  pp.  780-771,  auid  pUtes  xeii  to  dL 
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The  Talbot  and  Benton  mines,  10  miles  from  Seattle,  are  on  the  same 
seam,  but  owing  to  faults  and  other  causes,  they  have  not  been  worked 
of  late.  The  seam  is  7  to  9  feet  of  good  coal,  resembling  the  New- 
castle, but  has  a  bad  roof,  and  soon  reaches  water.  The  dip  is  to  the 
southeast  at  the  grade  of  10  to  25  degrees.  The  principal  mine  in  this 
basin  is  the  Newcastle,  from  which  more  coal  by  far  has  been  mined 
than  from  any  other.  Its  present  annual  output  is  equaled  only  by 
the  Carbonado  mines,  which  are  pressed  to  their  full  capacity  by  the 
Central  Pacific  railroad.  The  Newcastle  coal  is  a  high  grade  lignite, 
of  firm  texture,  shining  black  color,  and  angular  fracture.  It  is  not  a 
coking  coal,  but  has  a  wide  and  established  reputation  for  grate, 
stoye  and  boiler  uses.  It  is  the  typical  ^^  Seattle"  coal,  and  is  sold 
chiefly  in  Oregon  and  California.  It  has  not  the  heating  power  of  bitu- 
minous coal,  but  it  is  greatly  superior  to  many  of  the  lignitic  coals. 
Many  difficulties  haye  been  met  with  in  the  mining  at  Newcastle,  the 
most  of  which  seem  to  have  been  owing  to  the  necessity  for  mining  on 
the  down  grade,  or  fall  of  the  coal;  and  the  mines  being  now  1,000 
feet  deep. 

4.  The  8qudk  ereek^  Raging  Hver^  and  Snoqualmie  Group. — ^These 
are  not  all  in  the  same  hydxographic  basin,  but  they  are  all  considered 
together  because  they  are  coals  which  will  be  reached  by  the  Seattle 
railroad.  A  great  out-crop  of  coal  seams  occurs  in  the  valley  of  Squak 
ereek  in  the  mountain  spur  which  lies  between  Squak  and  the  New- 
castle mines.  These  seams  are  now  being  opened  by  the  Seattle  Coal 
and  Iron  Company,  and  are  known  as  the  Oilman  mines. 

The  geological  structure  of  the  Squak  mountain  and  its  coal  seams 
is  peculiar.  With  all  their  local  irregularities,  the  general  trend  of  the 
coal-bearing  rocks  in  Washington  territory  is  north  and  south;  so  de- 
termined by  the  line  of  the  Cascade  mountains,  which  is  the  main  axis 
of  elevation,  with  numerous  subordinate  and  parallel  axes.  But  on 
Squak  mountain  we  find  the  whole  group  of  rocks  and  coal  seams  lying 
at  right  angles  to  the  general  line.  In  other  words,  their  general  direc- 
tion is  east  and  west,  instead  of  north  and  south,  and  the  rocks  lie  in 
regular  order  against  their  central  axis,  dipping  northward  at  a  high 
angle.  These  coal  seams  are  thus  carried  almost  squarely  across  the 
spur  from  Squak  creek  to  Coal  creek,  or  from  the  Oilman  mines  to  the 
Newcastle  mines. 

The  part  of  the  mountain  which  holds  the  coal  seams  is  a  high  spur 
which  puts  off  at  right  angles  northward  from  the  crest  or  backbone 
and  continues  to  Lake  Washington,  a  distance  of  5  miles.  At  the 
point  where  the  spur  leaves  the  backbone  it  is  about  1,000  or  1,200  feet 
high,  and  it  declines  gradually  to  the  lake  and  then  makes  a  bluff 
shore  line.  On  the  east  side  of  the  spur  on  Squak  creek  it  is  steep, 
whilst  on  the  west  side,  next  Newcastle,  it  drops  off  more  gradually. 
This  difference  of  grade  occasions  a  great  difference  in  the  economy  of 
mining  on  the  two  sides.    On  the  east  or  Squak  creek  side  the  ends  of 
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the  seams  are  boldly  presented,  showing,  in  diagonal  parallel  lines  ex- 
tending from  the  top  of  the  spar  to  the  creek  level,  an  average  exposure 
of,  say,  900  feet  in  elevation.  Here  the  entries  are  being  driven  in  hor- 
izontally near  the  water  level,  and  the  future  progress  of  the  mining 
will  be  inward  and  upward  instead  of  downward  and  sidewise,  as  at 
Newcastle.  The  entries  will  all  be  on  the  horizontal  line  crossing  the 
seams.  The  extreme  distance,  1,300  feet.  The  length  of  the  seams  on 
the  company's  land  is  about  2  miles. 

The  Seattle  Goal  and  Iron  Company  own  this  property,  which  con- 
sists of  1,300  acres  underlaid  by  seven  coal  seams,  five  of  which  wUl 
be  mined  ultimately,  three  in  the  beginning. 

The  Washington  mines,  on  one  of  the  upper  branches  of  Squak  creek, 
show  the  outcroppings  of  three  seams  of  lignite  coal,  dipping  south  of 
west. 

Six  miles  east  of  Oilman  mines,  where  the  railroad  enters  the  Baging 
River  valley,  is  found  another  group  of  coal  seams,  older  than  the 
Squak  coals  and  perhaps  corresponding  in  age  with  the  Franklin  and 
Black  Diamond  coals  though  apparently  more  bituminous  than  they. 
Baging  river  is  about  12  miles  long,  and  the  railroad  first  approaches 
it  about  midway  its  length.  There  are  indications  of  local  metamor- 
phism  visible  in  the  rocks  between  Squak  creek  and  Baging  river,  and 
this  is  further  indicated  by  an  outcrop  of  anthracite  at  the  north  end 
of  the  coal  seams,  within  a  mile  of  the  road.  Mr.  Whitworth  represents 
this  anthracite  seam  as  five  feet  thick,  but  crushed  and  fragile.  Its 
structure  is  laminated  and  it  breaks  into  small  cubes.  He  spoke,  also, 
of  another  seam  of  anthracite  high  up  on  Baging  river,  3  feet  thick, 
with  3  inches  slate  6  inches  from  the  top.  He  mined  in  on  this  for  30 
feet  without  observing  any  change.  The  outcrop  of  this  group  of  coal 
seams  extends  from  near  the  line  of  the  railroad,  up  the  west  side  of 
the  valley,  parallel  with  the  river  and  about  a  mile  from  it  and  lying 
in  high  hills.  This  coal  property  is  also  owned  by  the  Seattle  Goal  and 
Iron  Company.  The  principal  mining  camp  is  near  the  head  of  the 
valley,  10  miles  above  Falls  City,  6  miles  above  the  line  of  railway. 
Here  I  saw  the  coal  seams,  which  had  been  uncovered  without  having 
been  cut  into  sufficiently  to  folly  determine  their  character.  One  seam 
is  open  in  a  ravine  half  way  up  the  mountain,  but  most  of  them  are  near 
the  top,  at  an  elevation  of  about  800  feet  above  the  river.  There  are  at 
least  six  seams,  and  possibly  seven.  The  coal  generally  is  of  good  qual- 
ity, bituminous,  with  cubical  fracture;  but  its  value  is  greatly  dimin- 
ished by  numerous  slate  partings,  and  some  of  the  seams  are  too  thin 
for  profitable  mining.  The  dip  is  to  the  southwest  at  high  angles, 
about  80  degrees  on  the  mountain  side,  less  in  the  top  seams. 

5.  The  Yakima  and  Wenatchie  Group. — ^This  field  lies  on  the  east 
flank  of  the  Cascade  mountains,  on  the  waters  of  the  Yakima  and  its 
tributaries,  de-ellum  and  Teanaway  valley.    Although  the  area  here 
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is  probably  disconnected  from  the  Yakima  area,  the  writer  purposely 
refrained  from  visiting  this  region,  and  for  the  following  statements  is 
indebted  to  Mr.  F.  H.  Whitworth,  Mr.  Charles  Borch,  and  Mr.  Jamieson^ 
of  the  Kirke  Mines. 

The  Yakima  area  lies  north  of  the  Yakima  river,  near  to  the  North- 
em  Pacific  railroad  and  to  the  projected  line  of  the  Seattle,  Lake  Shore 
and  Eastern  railway,  and  extends  about  60  miles  east  and  west  and  6 
miles  north  and  south.  Its  dip  is  gentle,  say  12  to  20  degrees.  It 
holds  three  coal  seams  of  2  feet  6  inches,  and  5  feet  and  5  feet,  respec- 
tively. There  is  not  much  evidence  of  fracture  in  any  part  of  the  field. 
The  total  thickness  of  the  coal-bearing  rocks  is  estimated  to  be  1,000 
feet.  The  best  seam  is  mined  at  Eoslyn,  4  miles  north  of  the  Northern 
Pacific  railroad,  in  the  interest  of  that  railroad. 

The  seam  here  furnishes  upward  of  4  feet  of  good  coal.  The  coal  is 
bituminous,  dull  black,  firm,  and  free  burning.  Mr.  Jamieson  thinks  it 
will  not  make  good  coke.  Others,  however,  think  that  it  will,  and  these 
are  supported  partially  by  the  laboratory  test  in  Washington  city,  D.  C. 

This  coal  is  used  chiefly  in  the  locomotives;  but  the  popular  demand 
for  it  is  very  great  in  the  plateau  country  of  East  Washington. 

The  information  regarding  the  coal  on  Wenatchie  river  has  been 
obtained  from  Mr.  Burch,  who  says  that  there  are  two  seams  of  coal 
exposed  in  that  valley,  one  of  8  feet  and  one  of  3  feet.  The  coal-bearing 
rocks  extend  for  35  miles  up  the  river  and  have  a  width  of  10  miles. 

The  coal  is  reported  by  Mr.  Burch  to  appear  east  of  the  Columbia 
river,  opposite  to  the  fields  just  described,  and  to  disapx>ear  under  the 
basalt. 

6.  Bellingham  Ba/y^  Skagit  River j  cmd  other  coal  fields. — ^The  first 
shipping  of  coal  from  Washington  territory  was  done  from  the  Sea- 
home  mines,  on  Bellingham  bay,  Puget  sound,  about  25  miles  south  of 
the  Canada  line.  The  mines  were  very  badly  managed ;  they  took  fire 
on  several  occasions.  The  coal  was  of  thelignitic  grade,  but  not  of  the 
best  quality,  and  when  other  mines  of  better  coal  were  opened  the  Bel- 
lingham Bay  mines  were  closed.  It  is  rex)orted  that  coking  coal  has 
been  found  some  distance  back  from  the  bay. 

Coal  has  also  been  found  on  Skagit  river,  which,  from  a  sample,  is 
good  and  possibly  might  coke  well.  One  of  the  coal  properties  is  held 
by  A.  Ford  and  others.  The  following  description  is  ftimiBhed  by  Mr. 
Korman  B.  Kelly: 

It  is  found  about  3  miles  north  of  the  Skagit  river  and  about  5  miles 
from  Sedro.  The  country  is  hilly.  There  are  at  least  six  or  eight  coal 
seams,  perhaps  more.  Those  examined  run  from  18  to  30  inches  and 
are  thought  to  be  clean  coal.  The  seams  lie  between  sand  rocks.  The 
outcrops  begin  near  the  level  of  the  valley  and  continue  in  a  series  to 
an  altitude  of  550  feet  above  the  valley.  The  highest  outcrops  are 
those  of  the  lowest  seams  geologically.    The  strike  is  north  60  degrees 
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west.  At  the  foot  of  the  hill  the  seams  dip  45  degrees  to  the  south- 
westy  but  the  angle  becomes  steeper  on  the  mountain  side  until  finally 
they  are  vertical.  All  the  outcrops  are  within  1^500  feet,  horizontal 
distance.  Blacksmiths  use  the  coal  and  pronounce  it  equal  to  Gum- 
berland.  It  cokes  readily  in  the  open  fire,  bums  with  a  bright,  hot, 
but  small  flame,  and  seems  to  leave  but  little  ash. 

Of  course  the  thinness  of  these  seams  is  an  objection.  There  is  coal 
also  upon  the  south  side  of  the  river,  but  there  has  been  but  little  de- 
velopment in  this  field. 

WEST  VTBOT19IA. 

Total  product  in  1891,  9,220,665  short  tons;  spot  value,  17,359,816. 

The  rapid  development  of  the  coal  fields  of  West  Virginia  in  the 
last  few  years  is  worthy  of  special  note.  The  increase  of  product  in 
1890  over  that  of  1889  was  1,162,774  short  tons  or  more  than  18  per 
cent.  The  increase  in  1891  was  still  more  remarkable,  being  1,826,011 
short  tons  or  nearly  25  per  cent.  The  largest  increase  was  in  Fayette 
county,  the  total  output  for  the  county  being  2,307,421  short  tons, 
against  1,591,298  short  tons  in  1890,  a  gain  of  716,123  tons  or  45  per 
cent.  Marion  county  increased  its  product  from  455,728  short  tons 
in  1890  to  1,000,047  short  tons,  a  gain  of  544,319  short  tons  or  nearly 
120  per  cent.  McDowell  county  augmented  its  product  310,914  short 
tons  or  more  than  32  per  cent. ;  Mercer  county  added  167,040  short  tons 
to  the  general  increase,  a  gain  of  nearly  17  per  cent.,  and  Tucker 
county,  113,356  tons  or  more  than  46  per  cent. 

In  order  of  coal-producing  importance  West  Virginia  holds  fourth 
place,  being  preceded  by  Pennsylvania,  Illinois,  and  Ohio  in  the  order 
named.  During  1891  many  new  companies  began  work,  and,  while  not 
reaching  the  stage  of  production  before  the  close  of  the  year,  most  of 
them  will  be  in  full  operation  in  1892,  and  the  product  for  the  present 
year  will  doubtless  show  large  increases,  and  it  is  not  hazardous  to 
predict  that  within  a  few  years  West  Virginia  will  appear  as  the  third, 
if  not  the  second,  coal-producing  State  in  the  Union. 

The  following  table  exhibits  the  annual  output  of  the  State  since  1873 : 

Coal  product  of  West  Virginia  9inoe  187S. 


Tean. 


1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 


Short  tons. 


672,000 
1, 120, 000 
1. 120, 000 

896,000 
1, 120,  000 
1, 120, 000 
1.400,000 
1, 568, 000 
1 680, 000 
2,240,000 


Yean. 


1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Short  tons. 


2,835,833 
8, 360, 000 
3. 369, 062 
4,005,796 
4, 881, 620 
6,498,800 
6. 231, 880 
7,804,654 
9,220,065 
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In  the  preceding  table  the  figures  quoted  for  the  years  prior  to  1880 
are  largely  estimated,  and  are  therefore  not  included  in  the  following 
statement  showing  the  annual  increase  for  each  year: 

Annual  inerease  in  coal  product  of  West  Virginia  since  1880* 


Years. 


1881  over  1880 

1882  over  1H81 

1883  over  1882 

1884  over  1883 

1885  over  1884 

1886  over  1885 

1887  over  1886 

1888  over  1887 

1889  over  1888 

1890  over  1889 

1891  over  1880 

Total  increase  in  eleven  years 
Average  annual  increase , 


Short  tona. 


112.000 

560,000 

95,833 

1,034,167 

9,063 

636,734 

875,834 

617,180 

738,080 

1, 162, 774 

1,836,0U 


7,652,666 
696,697 


Distributed  by  counties  and  by  the  disposition  of  the  product,  the 
statistics  of  the  output  of  coal  in  West  Virginia  in  1891  are,  as  follows: 

Coal  product  of  West  Virginia  in  1891,  hy  counties. 


Counties. 

Loaded  at  mines 
for  shipment. 

Sold  to  local  trade 
and  used  by  em- 
ployes. 

Used  at  mines  for 
steam  and  heat. 

Made  into  coke. 

Total  amount  pro* 
dnced. 

1 

Average  price  per 
Ion. 

1 

• 

Average  number 
employed. 

Brooke 

Eayette 

Harrison .... 
Kanawha . . . 

Marion 

Marshall .... 

Mason 

McDowell... 

Mineral 

Mercer 

Monongalia . 

Ohio 

Preston 

Pntnam 

Taylor 

Tucker 

Small  mines. 

Totid.. 

Short 

ton». 

13,000 

1, 581, 548 

123, 762 

1, 290. 895 

580.648 

167,203 

76. 592 

878, 483 

675,288 

1, 004, 740 

12,000 

15,000 

58,187 

89.230 

86,621 

288,954 

Short 

tons. 

20,780 

33,002 

14, 351 

26, 245 

5,916 

25,000 

81,568 

6,194 

17,838 

5,226 

10,000 

74,485 

1,488 

4,000 

1,929 

1,906 

100,000 

Short 

tons, 

170 

7,696 

560 

4,859 

13,369 

1,500 

1,830 

8,786 

448 

7,067 

Short 
tons. 

Short 
tons. 
33,950 

2, 807, 421 
150,522 

1, 324, 788 

1, 000, 047 
193, 708 
169,990 

1, 267, 136 
693, 574 

1, 172, 910 

31,000 

90,600 

140, 399 

94.230 

101, 661 

358,734 

100,000 

$28,000 

1,968,016 

108,  Oil 

1,285,164 

705,853 

154,402 

144,052 

856.292 

581, 814 

861,709 

20,150 

70,553 

89,829 

112,282 

61,488 

281, 301 

100,000 

$0.82 
.85 
.72 
.97 
.71 
.80 
.90 
.68 
.84 
.73 
.66 
.78 
.64 
L19 
.60 
.64 

274 

246 

214 

217 

279 

2OT 

836 

327 

25H 

244 

360 

376 

221 

143 

387 

806 

50 

1,823 

285 

2,808 

1,408 

190 

811 

1,536 

624 

1,610 

50 

181 

301 

526 

118 

550 

685, 175 

11,840 

2,789 

400, 114 

878,673 

165,877 
9,000 

""78,"i46' 

1,165 
2,578 
1,000 

18,111 
121,789 

1,185 

6,887,161 

429,878 

47,168 

1,856,478 

9,220,666  7,859,816 

.80 

337 

14,287 
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In  the  following  table  is  sliown  the  tendency  of  coal  production  in 
West  Virginia  from  1886  to  1891 : 

Coal  production  in  We9t  Virginia  from  1886  to  1891,  hy  oounHe9. 


Counties. 


Broolce 

Fayette 

Harrison 

Kanawha 

McDoweU 

M<irion 

Marshall 

Mason 

Mercer 

Uinend 

MonongaliSb 

Ohio , 

Prtraton 

Patnam 

TaTlor 

Tucker , 

Other  ooonties  and  small 
mines 


1S86. 


Short  tons, 

22.880 

1,413,778 

234. 597 

876, 785 


172. 379 
251.333 
15U.  878 
328, 733 
361,312 


(a) 

170, 721 
(&) 
(c) 
22,400 


1887. 


Short  tons. 

40.366 

1, 252, 427 

154,220 

1, 126, 839 


365,844 
92,368 
140,968 
675, 885 
478,  636 


131, 936 
276,224 

53,200 
168.000 

24,707 


1888. 


Short  torn. 

11,568 

1,977,080 

109, 515 

863,600 


363.974 

47,702 

72,410 

960, 395 

456, 361 


140,019 

231,540 

145, 440 

55,729 

62,517 


Totel I    4,005,796  1    4,881,620 


5, 498, 800 


1889. 


Short  iont. 

81, 119 

1,460,780 

174, 115 

1,218,236 

586, 529 

282,467 

47,706 
185.030 
921, 741 
493,464 

74, 031 
143, 170 
129,982 
218, 752 

83,012 
173,492 

18,304 


6, 231, 880 


189a 


Short  torn. 

36,794 

1,691,298 

144,408 

1,421,116 

956,222 

456,728 

123.660 

145, 314 

1, 005. 870 

673, 681 

81,360 

103,586 

178,489 

205.178 

76. 618 

245,878 

100,000 


7,894.654 


189L 


Short  tons, 

33,960 

2,807,421 

150,522 

1, 824, 788 

1,267,136 

1,000,047 

193. 703 

459,990 

1, 172. 910 

693,574 

81,000 

90,600 

140,399 

94,230 

101,661 

868,734 

100,000 


9,220,666 


a  Included  In  product  of  Marshall  county. 
b  Included  in  product  of  Mason  county. 


0  Included  in  product  of  Harrison  county. 


New  railroads. — ^The  construction  of  several  new  lines  of  railroads  now 
in  progress  will  act  as  a  potent  fstctor  in  increasing  the  output  of  coal  in 
West  Virginia  in  the  near  future.  The  Norfolk  and  Western  extension 
building  from  the  Flat  Top  region  to  the  Ohio  river  oi)ens  valuable  coal 
lands  lying  along  the  Twelve  Pole  river  in  Wayne  county,  as  well  as 
new  fields  in  McDowell  and  Logan  counties.  These  counties  lie  along  the 
southern  extremity  of  the  State.  In  the  central  portion  of  the  State  the 
Kanawha  and  Elk  Biver  Railroad  Company,  newly  incorporated^  pro- 
poses to  construct  a  line  from  a  point  on  the  Kanawha  river  a  few  miles 
west  of  Charleston,  following  the  line  of  the  Elk  Biver,  to  Sutton,  in 
Braxton  county.  At  the  latter  point  it  will  make  connection  with  the 
Fairmont,  Morgantown  and  Pittsburg  Bailroad,  a  branch  of  the  Balti- 
more and  Ohio,  and  at  the  southern  terminus  makes  connection  with 
the  Kanawha  and  Michigan  railroad  and  with  Kanawha  river  boats. 
Theroad  will  open  up  coal  lands  in  Kanawha,  Clay,  and  Braxton  coun- 
ties. The  northern  part  of  the  State  is  to  have  a  new  railroad  from 
Blacksville,  in  Monongalia  county,  through  Mannington,  Marion  county^ 
to  Clarksburg^  Harrison  county. 

PEODTJCTION  BY  COUT^TIBS. 

Brooke  county. — Coal  produced  in  1891,33,950  short  tons;  spot  value, 
128,000. 

The  output  of  Brooke  county  in  1891  was  2,844  short  tons  less  than 
in  the  preceding  year.  The  value  declined  1520,  the  average  price  per 
ton  increasing  from  77^  cents  in  1890  to  82^  cents  in  1891 .  The  coal  is 
shipped  over  the  Pittsburg,  Cincinnati,  Chicago  and  Saint  Louis  rail- 
road. 
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Coal  product  of  Brooke  county,  West  Virginia,  Hnce  1886. 


1886 
1887 
1888 
1880 
1890 
1891 


Total 
produot. 


Short  Um», 
22.880 
40,b66 
11,568 
31;  119 
36.794 
33,960 


Total 
▼aloe. 


987. 884 


82,828 
28,520 
28,000 


ATerage 

price 
per  ton. 


10.94 


.73 

.77* 

.821 


Total 
employte. 


60 


50 
60 
60 


Fayette  county. — Goal  produced  in  1891,  2,307,421  short  tons;  spot 
value,  11,958,016. 

Fayette  county  is  the  largest  coal-producing  county  in  the  state,  hav- 
ing, in  1891,  a  product  of  nearly  1,000,000  tons  greater  than  Elanawha 
county,  which  comes  second.  The  output  in  1891  was  716,123  short  tons, 
or  45  per  cent,  more  than  in  1890,  the  value  of  the  product  increasing 
1619,404.  There  were  27  mines  operated  in  the  county  during  1891, 
and  aU,  with  one  exception,  made  complete  returns  to  the  Survey. 
Nearly  all  of  the  product  of  Fayette  county  is  shipped  over  the  Ohesa- 
peake  and  Ohio  railroad,  a  small  amount  going  west  via  the  Oreat 
Kanawha  river. 


Coal  product  of  Fayette  county,  Weet  Virginia,  for  eix  yeare. 


Years. 


1886 
1887 
1888 
1889 
1890 
1891 


Total 
produot. 

Total 
value. 

Average 

price  per 

ton. 

Total 
employte. 

Short  tons. 
1.413,778 

1,  252,  427 
1.977.030 
1. 450.  780 
6.  591.  2<J8 

2.  307, 421 

$1,127,184 

90.90 

3,030 

1, 302, 438 
1, 438.  612 
1. 058, 016 

.90 
.90 
.85 

2.644 
2.824 
3,828 

Harrison  county. — Coal  produced  in  1891, 150,522  short  tons;  spot 
value,  1108,911. 

The  product  of  Harrison  county  in  1891  increased  6,119  short  tons, 
and  the  value,  18,093,  the  average  price  per  ton  increasing  from  70 
cents  to  72  cents.  The  coal  product  is  shipped  over  the  Baltimore  and 
Ohio,  the  West  Virginia  and  Pittsburg,  and  the  Monongahela  Biver 
railroads. 

Coal  product  of  Harrieon  county,  Weet  Virginia,  einee  1886. 


Years. 


1886. 
1887. 
1888. 
1880. 
1890. 
1691. 


Total 
product. 


Total 
value, 


Short  tons. 

(0)234,597 
154. 220 
100. 515 
174, 115 
144.403 
150, 522 


$100,243 


114. 427 
100, 818 
108,911 


Average 

price  per 

ton. 


$0.65 


>  66 
.70 
.72 


Total 
empIoy6a. 


233 
905 
285 


a  Includes  produot  of  Taylor  county. 
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Kanawha  county. — Goal  produced  Id  1891, 1,324,788  short  tons;  spot 
valae,  $1,285,161.  Compared  with  1890,  the  output  of  Kanawha  county 
in  1891  shows  a  decline  of  96,328  short  tons,  with  a  decrease  in  value 
of  180,421.  Of  the  twenty-two  producing  mines  in  the  county,  twenty 
made  reports  of  their  operations,  the  output  of  the  other  two  being  es- 
timated on  the  basis  of  their  production  in  1890.  The  Chesapeake  and 
Ohio  railway  and  thp  Oreat  Kanawha  river  boats  carry  the  product  to 
market. 

Coalproduet  of  Kanawha  eauntjf,  West  VW^ia,  »lmc$  1886, 


1886 
1887 
1888 
1880 
1800 
18B1 


Total 
produot. 

Total 
Talne. 

piloeper 
ton. 

Totia 
OBiployte. 

Short  t<m». 

876,785 
1, 126, 889 

863,600 
1,218,236 
1, 421. 116 
1,824,788 

$1,408,548 

$1.26 

2,496 

1,166,038 
1,866,585 
1,286,164 

.96 
.96 
.97 

2,484 
2,756 
2,802 

MeDowtU  county. — Coal  produced  in  1891, 1,267,136  short  tons;  spot 
value,  $856,292. 

In  '^Mineral  Resources"  for  1888  no  product  from  McDowell  county  is 
reported,  the  first  rex>ort  for  this  county  being  made  by  the  Census 
Office  in  1889.  The  output  in  that  year  was  586,529  short  tons,  and  put 
McDowell  county  fourth  in  the  State  in  producing  importance.  In  1891 
the  product  increased  to  956,222  tons,  but  did  not  change  the  relative 
rank  of  the  county.  A  farther  increase  of  310,914  tons,  or  more  than 
32  per  cent.,  was  added  to  the  product  in  1891,  bringing  it  up  to  1,267,136 
short  tons,  and  putting  McDowell  third  in  rank.  The  following  table 
shows  the  amount  and  value  of  the  coal  product  and  the  number  of 
men  employed  in  and  about  the  McDowell  county  mines  during  the 
tihree  years:  ■ 


Coal  product  of  McDowell  county.  West  Virgiinia,  for  three  yeare. 


1889 
1890 
1891 


Total 
prodaot. 


Short  ton: 

586.529 

056. 222 

l,2t57,136 


Total 
Talue. 


$390,232 
678,305 
856,292 


Average 

price  per 

ton. 


$0.67| 
.71 
.671 


Total 
employte. 


76i 
1,815 
1,536 


There  were  more  new  companies  beginning  operations  in  McDowell 
county  in  1891  than  in  any  other  county  in  any  State  of  the  Union,  and 
while  only  a  few  of  these  commenced  shipping  during  the  year  it  is 
probable  that  nearly  all  will  be  in  fiill  blast  before  the  close  of  1892, 
and  the  product  for  the  year  largely  increased. 

Marion  county. — Coal  produced  in  1891,  1,000,047  short  tons;  spot 
value,  1705,853. 
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The  ontpnt  of  Marion  county  in  1891  was  .544,319  short  tons  more 
than  in  1890,  an  increase  of  nearly  120  per  cent.  Nearly  70  per  cent,  of 
this  large  increase  is  due  to  the  operations  of  the  Monongah  Coal  and 
Coke  Company,  which  began  mining  in  1890,  but  whose  product  did 
not  reach  75,000  tons  in  that  year,  and  exceeded  400,000  tons  in  189L 
The  West  Fairmont  Coal  and  Coke  Company,  which  also  began  work 
in  1890,  with  an  output  of  less  than  4,000  tons,  produced  more  than 
80,000  tons  in  1891.  The  Gaston  Gas  Coal  Company  increased  its 
product  over  50,000  tons,  and  the  Montana  Coal  and  Coke  Company 
over  35,000  tons.  The  coal  is  shipped  over  the  Baltimore  and  Ohio 
and  the  Monongahela  fiiver  railroads. 

Coal  product  of  Marion  county ,  West  Virginia,  $ince  1886, 


1886 
1887 
1888 
1880 
1890 
1891 


ToUl 
product. 

Total 
▼alae. 

Average 

IMrioep«r 

ton. 

Total 
emplojte. 

Short  torn. 
172, 879 
365,844 
363, 974 
282,467 
455,728 
1,000,047 

$812,676 

$0.80 

690 

199,602 
818,506 
705,858 

.71 
.69 
.70 

888 

865 

1,406 

Mason  county. — Coal  produced  in  1891,  159,990  short  tons;  si>ot 
value,  $144,052. 

The  coal  production  of  Mason  county  depends  very  largely  upon  the 
condition  of  the  salt-producing  industry,  as  most  of  the  mines  are 
worked  merely  to  supply  fuel  for  the  evaporation  of  salt  brines  ob- 
tained in  the  immediate  vicinity.  The  reports  from  the  coal  mines 
indicate  an  tucreased  production  of  salt.  In  1890,  out  of  a  total  prod- 
uct of  145,314  short  tons  of  coal,  55,265  tons  were  consumed  in  salt- 
making  or  evaporating.  In  1891,  out  of  a  total  of  159,990  tons,  the 
amount  consumed  in  salt  works  was  67,340  tons ;  the  total  increase  in 
product  for  the  county  was  14,676  short  tons,  of  which  12,075  tons  was 
represented  as  the  increase  used  in  salt  production.  The  portion  of 
the  product  shipped  goes  over  the  Ohio  Biver  railroad  and  by  Ohio 
river  boats. 

Coal  product  of  Mason  county,  West  Virginia,  since  1886, 


1886. 
1887. 
1888. 
1889. 
1990. 
1891. 


Total 
product. 


Short  Urns. 

(0)150,878 
140,068 
72,410 
185, 030 
145, 314 
159,990 


Total 
▼alae. 


$140,968 


167,788 
184,648 
144,052 


Average 

price 
per  ton. 


ILOO 


.91 
.98 
.90 


Total 
employte. 


820 
8U 


a  Inclndea  product  of  Patoiam  oonn^. 
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Prom  the  above  table  it  appears  tbat  witli  an  increased  output  in 
1891  there  was  a  decrease  in  the  number  of  employes.  This  is  in  part 
offset  by  an  increase  in  the  number  of  working  days,  being  236  in  1891 
against  229  in  1890.  It  does  not,  however,  indicate  an  increase  of  labor 
employed  corresponding  to  the  increase  in  output,  but  does  indicate  an 
improvement  in  the  earnings  of  each  employ^,  in  that  the  number  of 
tons  mined  per  day  per  man  in  1890  was  1.98,  and  in  1891,  2.18. 

Marshall  county. — Goal  produced  in  1891, 193,703  short  tons;  spot 
value,  $154,402. 

The  output  in  1891  was  from  three  mines  and  shows  an  increase  over 
the  product  of  1890  of  70,034  short  tons.  One  new  colliery  was  opened 
during  the  year  and  will  probably  be  in  operation  during  1892.  The 
coal  is  shipped  by  the  Baltimore  and  Ohio  and  the  Ohio  Biver  rail- 
roads. 

Coal  product  of  MarBhall  county,  West  Virginia,  Hnee  1886, 


Yean. 


1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


Total 
product 


Short  Umt. 

(a)  251, 833 

92,368 

47, 702 

47,706 

128.  M9 

193,703 


Total 
ralua. 


$70,200 


35,950 
100,840 
154,402 


Ararago 

piioa 

per  ton* 


10.70 


.75 

.81i 
.80 


Total 
amployte. 


126 


72 
175 
190 


•  The  apparent  large  product  in  1886  ia  due  to  the  inclusion  of  the  product  of  Ohio  oonnty. 

Mercer  county. — Goal  produced  in  1891, 1,172,910  short  tons;  spot 
yalue,  $861,709. 

The  product  of  Mercer  county  in  1891  was  167,840  short  tons  larger 
than  in  1890,  with  an  increase  in  value  of  1106,695.  In  any  discussion 
of  the  production  of  coal  or  coke,  Mercer  and  McDowell  counties.  West 
Virginia,  and  Tazewell  county,  Virginia,  should  be  considered  as  repre- 
senting the  business  of  the  Flat  Top  field.  This  is  done  in  a  separate 
paragraph  at  the  conclusion  of  the  report  on  West  Virginia.  The  ten- 
dency of  production  in  Mercer  county  since  1886  has  been  as  follows: 

Coal  product  of  Mercer  county,  West  Virginia,  Hnoe  1886, 


1886 

1887 

1888 .^ 

1889 

1890 

1891 


Total 
product. 


Short  t<m9. 
328, 733 
575,885 
909,396 
921. 741 
1,006,870 
1,172,910 


Total 
▼alue. 


$437,678 


594,885 
755, 014 
861,709 


Averai^e 

price 
per  ton. 


10.76 


.644 

.75 

.74 


Total 
employte. 


965 


1,121 
1,466 
1,510 


Mineral  county. — Coal  produced  in  1891,  693,574  short  tons;  spot 
Talue,  1581,814. 
Mineral  coimty  increased  its  output  from  573,601  short  tons,  valued 
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at  9501,391,  in  1890,  to  693,574  short  tons,  worth  1581,814,  a  gain  of 
119,973  in  tonnage  and  in  value  of  180,423.  The  coal  fields  of  Mineral 
county  belong  to  what  is  known  as  the  Gumberland  field  and  contribute 
an  important  part  of  its  product.  The  Elk  Garden  mines  of  the  West 
Virginia  Gentral  and  Pittsburg  railroad  are  the  largest  producers,  fur- 
nishing about  75  per  cent,  of  the  total  output.  The  West  Yirginia  Cen- 
tral and  Pittsburg  and  the  Baltimore  and  Ohio  railroads  are  the  initial 
lines  of  transportation. 

Coal  product  of  Mineral  oountjf,  Weii  V^rginiOf  9ime9 1886, 


1886 
1887 
1888 
1889 
1890 
1891 


Total 
product* 


Short  toiM. 
861,312 
478,636 
466.361 
493,464 
673, 681 
693,574 


Total 
▼alne. 


$882,909 


394,827 
501, 391 
581,814 


Arenge 

prioeper 

ton. 


10.80 


.80 
.84 


Total 
anploy4«. 


476 


620 
624 


Monongalia  county. — Betums  from  this  county  for  1891  are  incom- 
plete. Estimated  on  the  basis  of  the  product  of  1890,  the  output  was 
about  31,000  short  tons. 

Ohio  county, ^CodX  produced  in  1891,  90,000  short  tons;  spot  value, 
•70,553. 

About  60  per  cent,  of  the  coal  product  of  Ohio  county  is  used  at  iron 
and  nail  works  in  the  immediate  vicinity  of  the  mines.  One  of  these 
piills,  formerly  using  coal  (and  consuming  about  13,000  tons  in  1890), 
changed  to  the  use  of  gas  in  1891,  and  the  product  of  the  county  ac- 
cordingly fell  off,  the  decrease  in  tonnage  being  12,986.  The  value  of 
the  product  of  Ohio  county  is  arbitrarily  placed,  not  representing  in 
most  cases  any  value  received,  and  taken  at  the  price  charged  to  the 
mOl  expenses  or  at  the  average  ruling  price  in  the  neighborhood.  Only 
one  company  in  the  county  mined  coal  for  shipment.  This  mine  is  at 
Elm  Grove  and  ships  over  the  Baltimore  and  Ohio  railroad. 

Coal  product  of  Ohio  county ,  West  Virginia,  $ince  1887, 


Years. 


1887 
1888 
1889 
1890 
1891 


Total 
product. 


Short  tons. 
131.936 
140, 019 
143. 170 
103.  5gO 
90,600 


Total 
value. 


$145,130 


126, 909 

100. 017 

70,558 


Average 

price  per 

ton. 


$1.10 


.881 

.97 

.78 


Total 
employte. 


811 


304 
153 
111 


Pteston  county. — Goal  produced  in  1891,  140,399  short  tons;  spot 
value,  989,829. 

The  product  of  Preston  county  in  1891  was  38,040  short  tons  less 
than  in  1890.    The  decrease  was  largely  due  to  the  abandoning  of  one 
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mine  which  in  1890  produced  about  20,000  tons.  Another  colliery,  pro- 
ducing about  84,000  tons  in  1890,  lessened  its  output  more  than  50  per 
cent.    AU  of  the  other  mines  increased  their  production. 

Coal  product  of  Pre$ton  county,  West  Virginia,  $inc€  1886, 


1880 

1887 
1888 
1889 
1890 
1891 


Total 
product. 


Short  tont. 
170, 721 
276,224 
231,540 
129.832 
178, 439 
140,899 


Total 
▼alne. 


$86,024 

127,803 

89,829 


Average 

price 
per  ton. 


$0.M 
.72 
.64 


Total 
amployte. 


848 


239 
887 
804 


Putnam  county. — Goal  produced  in  1891, 94,230  short  tons;  spot  value, 
$112,282. 

Putnam  county  suffered  for  six  months  during  the  year  from  a  strike 
among  the  coal  operatives  and  as  a  result  the  production  fell  off  110,948 
short  tons.  The  loss  to  the  miners  in  time  was  about  400  men  made 
idle  for  100  days. 

One  new  mine  was  opened  during  1891  and  a  decided  increase  in  pro- 
duction in  1892  may  be  anticipated.  The  coal  is  sent  over  the  Ejuiawha 
and  Michigan  railroad  and  by  the  Great  Kanawha  river. 

Coal  product  of  Putnam  county,  West  Virginia,  since  1887* 


1887 
1888 
1889 
1890 
1891 


Total 
prodaot. 


Short  tons. 

53,200 
145, 440 
218, 752 
205. 178 

94,230 


Total 
Talue. 


$244. 203 
198, 269 
U2,282 


Average 

price  per 

ton. 


$L12 

.97 

L19 


Total 
employes. 


200 


451 
376 
626 


Taylor  county. — Goal  produced  in  1891, 101,661  short  tons;  spot  value, 
161,488. 

The  output  of  Taylor  county  is  from  two  mines  on  the  line  of  the 
Baltimore  and  Ohio  railroad  over  which  the  product  is  shipped.  The 
returns  for  1891  show  an  increase  over  1890  of  25,043  short  tons  in 
amount,  but  only  13,329  in  value,  indicating  a  sharp  decline  in  the 
prices  realized  by  producers.  The  average  price  realized  in  1890  was 
76  centfiy  and  1891  60^  cents  per  short  ton. 
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Coal  product  of  Taylor  county,  Wett  Virginta,  ainee  1887* 


Yean. 


Total 
product. 


1887 
1888 
1889 
1890 
1881 


Short  Umt. 

168,000 

55,729 

83,012 

76, 618 

101, 661 


Total 
value. 


$52,725 
58,159 
61,488 


Average 

price  per 

ton. 


|0.63| 
.76 
.601 


Total 
ttmployte. 


108 
118 


Tuelcer  county.— Cosil  produced  in  1891, 358,733  short  tons;  spot  value, 
$231,301. 

The  increase  in  the  product  of  Tucker  county  in  1891  over  that  of 
1890  was  113,356  short  tons,  or  over  46  per  cent.  The  output  of  this 
county  in  1886  was  only  22,400  short  tons,  increasing  to  24,707  tons  in 
1887.  The  remarkable  strides  made  since  that  time  may  be  seen  in  the 
following  table: 

Coal  product  of  Tucker  county ,  We$t  Virginia,  iince  1886. 


Years. 


1886 
1887 
1888 
1889 
1890 
1881 


Total 
product. 


Short  ton: 

22,400 

24,407 

62,617 

173,492 

245,378 

358,734 


Total 
value. 


$19,526 


Average 

price 
per  ton. 


120,574 
186,641 
231,301 


$0.80 


.69i 

.76 

.641 


Total 
employte. 


100 


228 
853 
650 


All  of  the  coal  of  Tucker  county  sent  to  a  distance  is  shipped  over 
the  West  Virginia  Central  and  Pittsburg  railroad. 

COAL  PRODUCTION  IN  THE  PLAT  TOP  FIELD. 

The  Flat  Top  field  embraces  the  county  of  TazeweU,  in  Virginia,  and 
the  counties  of  McDowell  and  Mercer,  in  West  Virginia.  The  output 
of  coal  in  these  counties  has  been  considered  in  the  discussion  of  the 
production  by  states.  This  necessarily  separates  into  three  parts  the 
product  of  a  locality  which  should  be  considered  entire. 

The  development  of  this  now  famous  region  began  in  1881,  only  ten 
years  prior  to  the  period  covered  by  this  report.  It  was  not  until 
April,  1882,  however,  that  the  first  blast  was  exploded,  and  not  until 
1883  was  any  coal  shipped  out  of  the  country.  In  the  latter  year  the 
Norfolk  and  Western  railroad  completed  its  New  River  extension,  and 
then  it  was  when  began  the  industry  which  to-day  makes  the  Flat  Top 
field  a  prominent  factor  in  the  coal  production  of  the  United  States. 

The  following  table  exhibits  the  annual  output  of  the  Flat  Top  re- 
gion since  1883,  being  the  combined  products  of  TazeweU  county^  Vir* 
ginia,  and  McDowell  and  Mercer  counties.  West  Virginia. 
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Product  of  coal  in  the  Flat  Top  region  since  18S3. 


Yean. 


1888 
1884 
1885 
1886 
1887 
1888 
1889 
1800 
1891 


Total  for  nine  yean 
Ayerage  yearly  ontpnt 


Short  tona. 


105, 805 

272.178 

651,987 

924.361 

1,169,700 

1, 376, 010 

2, 292, 288 

2,699,419 

8,137,012 


12,628,755 


1,4106,195 


To  farther  illustrate  the  remarkable  development  of  this  region  the 
following  statement  has  been  obtained  from  the  preceding  one,  and 
shows  the  annual  increases  in  production  since  the  field  was  opened: 

Annual  inerea8e$  in  shipments  from  the  Flat  Top  region. 


Yean. 


1884  over  1883 

1885  over  1884 

1886  over  1885 

1887  over  1886 

1888  over  1887 

1889  over  1888 

1890  over  1889 

1891  orer  1890 


Short  tona. 


162.368 
379, 814 
272. 374 
245,339 
206,310 
916, 278 
407,131 
437.593 


The  Flat  Top  field  has  already  made  itself  a  formidable  rival  of  the 
ConneUsville  region  in  the  manufacture  of  coke,  but  though  the  coal  is 
valuable  for  this  purpose,  it  is  not  its  only  or  even  its  chief  recommen- 
dation. As  a  generator  of  steam  it  takes  place  with  the  first  of  fuels, 
and  some  of  the  notable  records  recently  made  by  the  flEist  ocean  steam- 
ers have  been  attained  while  using  Pocahontas  or  Flat  Top  coal. 

Up  to  the  time  of  the  closing  of  this  report  the  Pocahontas  coal  has 
all  been  shipped  east  over  the  Norfolk  and  Western,  reaching  the  sea- 
board at  Norfolk,  Virginia.  The  early  completion  of  the  Ohio  river 
extension  of  the  Norfolk  and  Western  road  wiU,  however,  place  the 
coal  not  only  on  the  Ohio  and  Mississippi  rivers  in  competition  with  the 
product  of  the  Pittsburg  region,  but  also  furnish  an  outlet  to  the  Gulf 
of  Mexico,  as  well  as  opening  the  way  for  transportation  to  Chicago 
and  other  points  of  large  consumption. 

For  a  comprehensive  statement  of  the  growth  of  the  coke-making 
industry  in  the  Flat  Top  region  the  reader  is  referred  to  the  chapter 
on  that  subject  by  Mr.  Joseph  D.  Weeks. 

WYOMING. 

Total  product  in  1891,  2,327,841  short  tons;  spot  value,  13,555,275. 
The  product  of  coal  in  Wyoming  in  1890  was  1,870,366  short  tons, 
indicating  an  increase  in  1890  of  457,475  short  tons,  or  nearly  25  per 
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cent.  The  value  advanced  from  $3,183,669  in  1890,  to  $3,555,275  in 
1891,  a  gain  of  $371,606,  not  so  mnch  in  proportion  to  the  increase  in 
tonnage,  being  only  a  little  more  than  11  per  oent.j  and  showing  a  de- 
cline in  the  average  price  from  $1.70  to  $1.53  per  ton. 

The  following  table  shows  the  output  of  the  State  from  the  beginning 
of  mining  in  1868  to  the  close  of  1891 : 

Coal  prodttct  of  Wyoming  Hnce  1868. 


Tears.         Short  tona. 

Value. 

Yeara. 

Short  tona. 

Valna. 

1868 

6,926 
49, 382 
105, 295 
147.  328 
221.745 
259.  TOO 
219, 061 
300.  808 
334.  550 
342.  S53 
333.  200 
400,991 

1880 

527,811 

628.181 

707,764 

779,689 

902.620 

807,328 

829,355 

1,170,318 

1, 481. 540 

1, 388, 276 

1, 870. 366 

3,827,841 

1869 

1881 

1870 

1882 

1871 

1883 

1872 

1884 

2,488,065 
3,510.954 
4,444,620 
1,748.617 
8,183,668 
8,655.275 

1873 

1885 

1874 

1886 

1875 

1887 

1876 

1888 

1877 

1889 

1890 

1878 

• 

1879 

1891 

It  will  be  seen  by  the  above  exliibit  that  with  a  few  minor  exceptions 
there  has  been  a  steady  increase  in  the  production  of  coal  in  Wyoming 
since  1868.  Among  the  producing  counties  Sweetwater  ranks  first,  with 
a  total  output  in  1891  of  1,202,017  short  tons — ^morethan  half  the  entire 
product  of  the  state.  Oarbon  county,  with  an  output  of  432,180  short 
tons,  comes  second,  and  Uinta  and  Weston  counties  are  nearly  tied 
for  third  place  with  332,327  and  326,155  short  tons,  respectively.  The 
combined  product  of  Converse,  Fremont,  Johnson,  and  Sheridan  coun- 
ties amounted  to  about  35,000  tons.  In  the  following  table  is  shown  the 
disposition  of  the  product  and  its  value,  by  counties : 

Coal  product  of  Wyoming  in  1891,  hy  countiei. 


Countiea. 

Loaded  at 
mines  for 
shipment. 

Sold  to 
locsl  trade 
and  used 
by  em- 
ployes. 

Used  at 

mines  for 

steam  and 

heat. 

Made  into 
ooke. 

ToUl 

amonnt 

prodaoed. 

Total 
▼alne. 

Aver- 

pnoe 
per  ton. 

Atvt- 

number 

an> 
plojad. 

* 

Carbon 

Converse 

Short  tont. 

428,833 

26,810 

Short  tont. 

1,097 

687 

900 

4,065 

1,500 

8,180 

7,129 

10,000 

Short  tont. 
2,250 
1,400 

Short  tont. 

SBkorttont. 

432,180 

27,897 

900 

4,865 

1,500 

1, 202, 017 

332,327 

326, 155 

$648,446 

49,258 

2,200 

7,714 

1,500 

1,773,414 

583.512 

489,232 

$1.60 
1.77 
2.44 

1.50 
1.00 
L48 
1.71 
1.50 

609 

85 

8 

8 

2 

1,754 

548 

402 

Johnson 

Sheridan 

800 

Sweetwater 

Uinta 

1, 144. 574 
325, 019 
304, 365 

49,263 

179 

7.300 

Weston 

1.490 

Total 

2, 229, 401 

33,558 

60,892 

4,490 

2,327,841  3,556,275 

1.58 

8,4U 

Carbon  county. — Goal  produced  in  1891,  432,180  short  tons;  spot  value, 
$648,180. 

Prior  to  1891  the  principal  producing  mines  of  this  county  were  the 
Carbon  mines  of  the  Union  Pacific  railway;  in  fact,  in  the  table  below, 
all  of  the  product  down  to  and  including  1888  was  from  these  mines. 
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In  1890  the  Haiina  mines  of  the  same  company  began  shipping,  and  in 
1891  more  than  made  np  the  losses  in  the  output  fix>m  the  Carbon  mines. 
All  of  the  producing  mines  of  the  county  are  on  the  line  of  the  Union 
Pacific  railroad. 

Coal  product  of  Carhon  county,  Wyoming,  $%nce  1868. 


Yean. 


1868 
1800 
1870 
1871 
1872 

isra 

1874 
1875 
1876 
1877 
1878 
1879 


Short  tons. 


6,680 
80,482 
64.015 
81,748 
60, 237 
61,164 
55,880 
61,750 
69,060 
74,343 
62,418 
75,424 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1881 


Short  tont. 


100,488 
156,820 
200,123 
248,380 
319.883 
226.868 
214,238 
288,858 
838,047 
199,276 
805,969 
432,180 


The  product  of  the  Carbon  mines  in  1889  was  178,832  short  tons;  in 
1890,  201,191  short  tons,  and  in  1891, 186,675  short  tons. 

CcwverBe  county, — Coal  produced  in  1891,  27,897  short  tons;  spot 
value,  949,258. 

Converse  county  began  production  in  1888  with  an  output  of  29,933 
short  tons.  The  coal  is  a  lignite,  and  used  to  considerable  extent  in 
Fort  Fetterman,  Douglas,  and  other  points  along  the  line  of  the  Fre- 
mont, Elkhom  and  Missouri  Valley  railroad. 

Coal  product  of  Conver$e  oounty,  Wyoming,  Hnoe  1888. 


1888 
1888 
1890 
1881 


Short  tons. 


89.988 
17.393 
25,748 
27,897 


YsliM. 


$80,965 
44.696 
49,258 


Fremont  county. — The  product  in  1891  was  900  short  tons,  worth 
$2,200,  against  1,400  short  tons,  valued  at  $5,750,  in  1890.  The  coal  is 
all  nsed  for  local  consumption. 

Johnson  county. — ^Total  product  in  1891,  4,865  short  tons,  worth 
$7,714.  The  county  has  as  yet  no  raUroad,  and  the  coal  is  mined  for  a 
local  demand  at  Buffalo,  and  for  supplying  Fort  McKinney,  the  Gk)v- 
emment  taking  from  2,000  to  3,000  tons  annually.  The  coal  is  trans- 
ported by  wagons  from  the  mines  3  miles  to  Fort  McKinney,  and  2^ 
miles  to  Buffalo,  bringing  $3  to  $4  per  ton  delivered. 

Sherida/n  county, — The  output  in  1891  was  1,500  short  tons,  valued  at 
$1,500,  against  550  tons  in  1889  and  650  tons  in  1890.  There  is  no 
railroad  in  the  county,  the  coal  being  mined  to  supply  a  local  demand. 

Sweetwater  county.'--OoBl  produced  in  1891, 1,202,017  short  tons;  spot 
value,  $1,773,414. 

6442  MIK ^23 
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The  output  of  Sweetwater  county  was  223,190  tons  more  than  in  1890, 
a  gain  of  about  23  per  cent.  The  value  increased  $107,346,  or  something 
over  6  per  cent.  The  principal  mines  are  the  Eock  Springs  collieries, 
operated  by  the  Goal  Department  of  the  Union  Pacific  railroad,  the 
output  of  these  mines  in  1891  being  993,478.  The  other  producers  in 
1891  were  the  Rock  Springs  Goal  Gompany,  the  Sweetwater  Coal  Min- 
ing Gompany,  and  the  Van  Dyke  Goal  and  Mining  Gompany,  all  of 
Eock  Springs,  and  the  Black  Butte  Mining  Gompany,  Black  Butte. 

The  Goal  Department  of  the  Union  Pacific  Railway  Gompcuiy  has 
mined  from  the  Bock  Springs  field  the  tonnage  given  in  the  following 
table. 

Product  of  the  Book  Springs  mines,  Wyoming, 


1868 
18«9 
1870 
1871 
1872 
1873 
1874 
1876 
1876 
1877 
1878 
1879 


Short  tons. 


365 

16,933 

20,945 

40,566 

34,677 

44.700 

58,476 

104,664 

134, 952 

146,404 

154,282 

193,252 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1801 


Short  tons. 


244,460 
270,425 
287.510 
804,496 
818, 197 
828.601 
369,234 
466,444 
662,277 
777,213 
652,408 
998,478 


Prior  to  1888  the  output  of  these  mines  constituted  the  total  product 
of  the  county.  Since  that  time  the  annual  production  has  been  as  fol- 
lows: 

Coal  product  of  Sweetwater  county,  Wyoming,  since  1888, 


Yean. 


1888 
1889 
1890 
1891 


Short  tons. 


732,327 

857. 213 

978,827 

1,202,017 


Value. 


$1,025,067 
1,666,068 
1,778,4U 


Uinta  county, — Goal  produced  in  1891, 332,327  short  tons;  spot  yaluiSi 
•683,512. 

The  output  of  XJinta  county  in  1891  was  17,951  short  tons  less  than 
in  1890.  There  are  but  two  corporations  operating  in  the  county,  the 
Goal  Department  of  the  Union  Pacific  railroad  at  Almy  and  the  Bocky 
Mountain  Goal  and  Iron  Gompany  at  Bed  Ganyon.  The  former  has 
been  operating  since  1869,  the  latter  beginning  production  in  the  year 
following. 
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Produet  of  the  Union  Pacifio  minei  at  Almf,  Wjfim4ng. 


Yean. 


1860 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 


Short  tons. 


1,067 
12,454 
21,171 
22,713 
22,847 
23,006 
41  805 
60,756 
54,643 
60,006 
71, 576 
100,234 


1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1880 
1800 
1881 


Short  tona. 


110,187 
117, 2U 
111,718 
150,880 
164,441 
156,647 
106.013 
160,035 
U8.620 
176, 131 
143,032 


Since  the  date  of  opening  the  Bocky  Moantain  Goal  and  Iron  Oom- 
pany  has  produced  up  to  January  1, 1891^  the  following  tonnage  of 
ooal: 


Product  of  tk$  Booky  Monnta^  Coal  and  Iron  Company't  mino$  at  Akny,  Wyoming. 


1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1870 
1880 


Short  tons. 


16,061 

53,843 

105, 118 

1?,0.  988 

181, 609 

02.589 

69. 782 

67.373 

57,404 

60,730 

82,684 


Yean. 


1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1880 
1890 
1801 


Short  tone. 


00,770 

04,066 

78,450 

68,471 

70,216 

100,341 

164,510 

200.208 

190,580 

(a)  174, 147 

188,305 


a  Indadea  3,840  tons  consamed  at  the  minea. 

Both  prox>erties  have  been  ftilly  described  in  previous  volumes  of 
the  ^<  Mineral  Besources." 

Weston  county. — Goal  produced  in  1891, 326,155  short  tons;  spot  value, 
$489^2. 

iThe  output  of  Weston  county  was  126,131  short  tons  more  in  1891  than 
in  1890.  The  mines  at  Gambria,  in  this  county,  began  production  in 
1890  with  an  output  of  200,024  short  tons.  The  development  of  these 
mines  is  the  most  notable  achievement  in  the  history  of  coal-mining  in 
Wyoming.  The  mines  are  folly  described  on  page  285  of  ^<  Mineral 
Resources,  1889  and  1890." 

Becapitulation. — ^The  following  table  shows  in  brief  the  annual  product 
of  each  county  since  1888,  the  total  product  of  each  to  the  close  of  1891, 
and  flie  total  output  of  the  State  for  each  year: 
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Total  produet  of  oo4il  in  Wyoming,  hy  eounHe$. 


Yean. 

Carbon 
oonnty. 

Sweetwater 
county. 

Uinto 
oonnty. 

Weston 
oonnty. 

Convene 
oonnty. 

Other 
coontiea. 

TotaL 

1868 

Short  tont. 

6,560 

80,483 

64,916 

81,748 

60,237 

61,164 

55,880 

61.750 

69,060 

74.843 

62,418 

75,424 

100,433 

156,820 

200,123 

248,380 

819.883 

226,863 

214, 233 

288,358 

838,947 

199,276 

806,060 

483,180 

Short  tofu, 

365 

16,033 

20,945 

40,566 

84,677 

44.700 

68,476 

104.664 

134.952 

146.494 

154.282 

193,252 

244,460 

270.  42i 

287,510 

304,495 

318, 197 

828,601 

359,284 

465,444 

782,837 

857,318 

978,887 

1,302,017 

Short  font. 

Short  iont. 

Short  Umt. 

Short  UmM. 

Short  tont. 

6,925 

40,882 

105,296 

147.328 

221.746 

259,700 

219.061 

300,806 

334,550 

342.853 

833.200 

400.991 

527.811 

628.181 

7117,784 

770,680 

002,  eft 

807,828 

820,866 

1,170,818 

1,481,640 

1,888,276 

1,870,886 

2.827,841 

I860 

1,967 
29,435 
75,014 
127,831 
153, 836 
104, 705 
134  394 
130,538 
122.  016 
116,500 
132. 315 
182, 918 
200. 036 
211. 276 
190.163 
219, 351 
234,657 
255,888 
861.423 
869,333 
809.218 
850.278 
882,827 

1870 

1871 

1872 

1878 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

8,855 
86,651 
46,180 
17,207 

1883 

1884 

1885 

1886 

1887 

55. 008 

11,000 

6,847 

0,620 

7,866 

1888... 

20,088 
17,808 
25,748 
27,887 

1889 

"*"266,*024* 
826,166 

1890 

1891 

TOtel... 

8,874,446 

7,280b  066 

4,84^810 

636,170 

100,071 

106.037 

18,163.  OS? 

THE   MANUFACTURE   OF  COKE. 

BT  JO8XFH  D.  Tf  SBKB. 

As  no  statement  regarding  the  mannfactore  of  eoke  appeared  in  tlie 
Tolmne  of  <<  Mineral  Besources  of  the  United  States  for  1889-^90,"  this 
report  irlll  include  detailed  statistics  for  the  three  years  1889, 1890  and 
1891,  as  well  as  a  consolidated  statement  eonoeming  the  production  of 
eoke  for  the  twelve  years  1880  to  1891,  both  inclnsive. 

In  these  twelve  years  the  annual  production  of  coke  has  increased  from 
3,338,300  short  tons  in  1880  to  11,508,021  short  tons  in  1890,  an  increase 
of  244  per  cent.  Each  of  these  years  has  shown  a  notable  increase  of 
production  over  the  previous  one,  except  the  years  1884  and  1891,  the 
highest  total,  11,508,021  short  tons  having  been  reached  in  1890,  while 
1891  showed  a  falliag  off  in  production  of  1,155,333  net  tons  as  com- 
pared with  1890,  or  about  10  per  cent.  The  cause  of  this  remark- 
able expansion  in  the  production  of  coke  is  of  course  the  equally  re- 
markable increase  in  the  make  of  pig  iron.  A  very  large  percentage, 
indeed  nearly  all,  of  the  coke  produced  is  used  in  the  blast  furnace. 
While  charcoal  and  anthracite  are  still  used  as  fdels  to  a  considerable 
extent  in  the  manufacture  of  pig  iron,  not  only  are  most  of  the  new  fur- 
naces designed  for  the  employment  of  coke,  but  coke  is  in  many  cases 
supplanting  anthracite  in  those  regions  where  this  fdel  is  found  in  great 
abundance,  it  having  been  ascertained  that  by  the  use  of  coke  mixed 
with  anthracite  the  furnace  is  capable  of  a  much  greater  production 
than  where  anthracite  alone  is  used.  Indeed,  it  is  not  too  much  to  say 
that  the  great  expansion  of  pig-iron  production  iu  the  last  twelve  or 
fifteen  years  would  have  been  impossible  without  coke.  It  is  because 
we  have  had  coking  coals  in  such  abundance,  making  coke  of  such  ex- 
cellent quality,  that  our  pig-iron  industry  has  so  wonderfully  developed. 

A  review  of  the  coke  industry  for  the  twelve  years  covered  by  this 
report  develops  some  important  features  other  than  this  wonderfol  in- 
crease in  production.  One  of  the  most  notable  of  these  is  that,  not- 
withstanding the  great  growth  of  this  industry,  the  oven  exclusively 
used  in  this  country  is  the  solid  wall  oven,  usually  of  the  beehive  form. 
Twelve  years  ago  considerable  coke  was  made  in  pits,  in  ricks  or  <<on 
the  ground.''  So  far  as  we  have  been  able  to  learn,  less  than  3,000  tons 
of  commercial  coke  was  made  in  this  way  in  1891.  Ko  end  of  experi- 
ments have  been  made  in  various  sections  of  the  country  looking  to 
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the  1186  of  the  flue  or  retort  oven,  or  what  is  generally  known  as  tlie 
Belgian  oven.  So  far  these  have  all  proven  failures,  and  while  some 
little  coke  was  made  in  Belgian  ovens  in  1891,  it  was  at  plants  that 
were  bnilt  some  years  ago.  Ko  new  constmction  of  flue  ovens  was  in 
progress  at  the  close  of  1891.  Even  at  the  works  operating  Belgian 
ovens  in  the  last  year  covered  by  this  report,  all  new  constractioii  was 
of  the  solid  wall  or  beehive  type.  It  should  be  noted,  however,  that 
this  statement  does  not  apply  to  1892,  for  at  two  places  flue  ovens  de- 
signed to  save  the  by-products  are  under  construction,  and  while  pos- 
sibly little  or  no  coke  will  be  made  in  them  in  1892,  they  will  be  thor- 
oughly tried  early  in  1893. 

Another  feature  disclosed  by  an  examination  of  the  statistios  is  that 
certain  extensive  and  costly  experiments  looking  to  the  coking  of  what 
may  be  termed  inferior  coals,  either  because  of  their  having  an  infe- 
rior coking  power  or  being  high  in  ash  and  impurities,  have  been 
abandoned.  It  is  true  that  in  certain  sections  having  inferior  coking 
coals  the  demand  for  coke  is  such  and  the  distance  from  sapplies  of 
good  coke  so  great  that  it  is  more  economical  to  use  these  inferior 
cokes,  though  it  requires  a  much  larger  amount  to  do  the  same  work. 
But  in  sections  of  the  country  where  the  distance  from  the  great  centers 
of  coke  production  along  the  Appalachian  mountains  is  not  too  great 
the  coking  of  these  inferior  coals  has  been  practically  abandoned 
This  is  especially  true  of  the  States  of  Ohio,  Indiana  and  Illinois. 

Another  feature  disclosed  by  the  inspection  of  our  tables  is  the  won- 
derful development  of  certain  sections  of  the  country  as  coke-producers. 
All  through  these  years  the  GonnellsviUe  region  has  held  its  preemi- 
nence. In  1880  it  produced  2,205,956  short  tons  of  the  total  3,338,300 
short  tons;  in  1890  it  produced  6,464,156  short  tons  of  the  11,508,- 
021  tons,  a  decrease  in  the  percentage  of  the  production  of  this  region 
to  the  total  production,  but  a  wonderful  increase  in  the  actual  tonnage 
produced.  But  though  the  Oonnellsville  region  has  thus  held  its  pre- 
eminence, two  other  regions  during  these  years  have  come  into  notable 
prominence,  the  Alabama  region,  which  is  chiefly  located  in  the  neigh- 
borhood of  Birmingham,  and  the  Pocahontas  Flat  Top  region  of  Vir- 
ginia and  West  Virginia.  The  production  of  Alabama  has  increased 
in  the  twelve  years  covered  by  this  rei>ort  from  60,781  short  tons  in  1880 
to  1,282,496  short  tons  in  1891,  more  than  twenty  times. 

The  Pocahontas  Flat-Top  district  was  not  a  producer  in  1880;  indeed, 
it  was  not  until  1886  that  production  began  in  this  district,  the  output 
in  that  year  being  but  658  tons.  In  1891  the  total  production  was 
312,421  tons,  with  a  probability  of  a  notable  increase  during  the  years 
1892  and  1893. 

In  this  report,  as  in  previous  ones  of  the  series,  the  word  ^^  coke"  is 
used  to  denote  only  that  coke  made  from  bituminous  coal  in  ovens,  pits, 
ricks,  or  on  the  ground,  which  for  convenience  we  have  termed  ^^oven 
coke."  It  does  not  include  what  may  be  termed  '^gas  coke,"  or  that 
coke  made  in  connection  with  the  production  of  illuminating  gas. 
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The  nnit  of  qnantity  throaghout  this  chapter  is  the  short  ton  of  2,000 
pounds;  the  year,  unless  otherwise  stated,  is  the  calendar  year  ending 
December  31. 

StaUstics  of  the  production  of  ooTce  in  the  United  States^  1880  to  1891."^ 
In  the  twelve  years  covered  by  this  report  the  production  of  coke  has  in- 
creased, as  stated  above,  from  3,338,300  to  11,508,021  tons,  the  produc- 
tion of  1890,  the  production  of  1891  being  10,352,688  tons.  The  number 
of  ovens  has  increased  from  12,372  in  1880  to  40,245  in  1891.  The 
amount  of  coal  used  in  the  production  of  coke  has  increased  from 
5,237,741  short  tons  in  1880  to  18,005,209  tons  in  1890,  the  amount  of 
coal  used  in  1891  being  but  16,344,540  tons.  The  total  value  of  coke  at 
the  ovens  has  increased  from  $6,631,267  in  1880  to  $23,215,302  in  1890, 
the  total  value  of  coke  produced  in  1891  being  but  $20,393,216. 

In  the  following  table  are  consolidated  the  statistics  of  coking  iq  the 
United  States  for  the  years  from  1880  to  1891.  These  statistics  relate 
not  only  to  the  production  of  coke,  but  also  to  the  consumption  of  coal 
in  the  manufacture  of  coke,  and  its  percentage  yield  in  coke,  as  well  as 
the  number  of  establishments  and  the  number  of  ovens  built  and  build- 
ing at  the  close  of  each  year. 

iStaiMfie*  of  ihe  manufaotwre  of  oohe  in  the  UniUd  Statet,  1880  to  1891,  inelmivt. 


Yean. 

BflUb- 

lish. 

menta. 

Ovena 

built. 

Orena 

bnUd- 

ing. 

Coaloaed. 

Coke  pro- 
daced. 

Total 

Talueof 

ooke  at 

oyena. 

Value 

of  ooke 

at 

ovens, 
per  ton. 

Yield 
of  ooal 
in  ooke. 

BhorttOTu, 

Short  tont. 

PwremL 

1880... 

186 

12.372 

1,159 

5.237,741 

8.838,800 

96,681,267 

$1.99 

63 

1881... 

197 

U,  119 

1,005 

6,546,662 

4, 113, 760 

7,726,175 

1.88 

68 

1882... 

215 

16,356 

712 

7, 577, 648 

4,793,821 

8,462,167 

1.77 

63 

1883... 

231 

18,304 

407 

8,516,670 

5,464,721 

8,121,607 

L49 

64 

Xoov*  •  • 

250 

19,557 

812 

7,951,974 

4,873,805 

7,242,878 

L49 

61 

1886... 

233 

20,116 

432 

8,071.126 

6,106.696 

7,629,118 

L49 

68 

lOoO. .. 

222 

22,597 

4,154 

10.688,972 

6,845,369 

U,  158, 866 

1.68 

64 

1887... 

270 

26,001 

8,584 

11, 859, 752 

7,611,705 

15,821,U6 

2.01 

64.8 

1888... 

261 

30,059 

2,587 

12, 945, 860 

8,540,030 

12, 445. 968 

1.46 

66 

1889... 

252 

84.165 

2,115 

15, 960, 978 

10,258,022 

16, 680, 301 

1.62 

64 

1890... 

253 

37,158 

1,547 

18,905,209 

11,508,021 

23,215,302 

2.00 

63 

1891... 

248 

40,245 

911 

16,344,540 

10,852,688 

20,393,216 

1.97 

63 

Each  one  of  the  items  under  the  headings  contained  in  this  table  will 
be  discussed  under  its  appropriate  title. 

Production  of  coke  in  the  United  States  in  1889, 1890  and  1891. — ^As 
no  detailed  statement  of  the  production  of  coke  in  the  United  States 
for  the  three  years  1889, 1890  and  1891  has  been  given  in  the  previous 
volume  of  "Mineral  Resources,"  in  the  following  table  are  consoli- 
dated by  states  and  territories  the  statistics  of  production  for  these 
years,  the  statements  covering  not  only  production,  but  certain  infor- 
mation regarding  ovens,  the  amount  of  coal  used,  the  total  value  of  the 
coke  and  the  value  per  ton. 
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Manitfaeture  of  eoke  in  the  United  Staiee,  hy  Statee  and  Terriioriee,  in  1S89. 


T 


SteUs  and  Teirltories. 


AUIwiinft 

Colondo 

GtoorglA 

Ulin^ 

Indiana 

Indian  Territory 

Kanaai 

Kentaoky 

Montana 

Miasonri 

KewMezioo.... 

Ohio 

Pennsylvania. . . 

Tennessee 

XTtah  Territory . 

Virginia 

Washington .... 
West  Virginia.. 
Wisoonain 

Total 


Sstab- 

liah- 

ments. 


19 
9 
1 
4 
4 
1 
6 
9 
2 
8 
2 

13 
109 

12 
1 
2 
1 

53 
1 


258 


Orens. 


Boilt 


8,944 

834 

300 

149 

111 

78 

88 

166 

90 

9 

70 

462 

22,148 

1,689 

34 

550 

80 

8,438 

50 


84,165 


Bnild- 
ing. 


427 
50 


100 
50 


507 
40 


250 

Hi 


Coalnaed. 


2,U5 


Short  tom, 

1,746,277 

299,731 

157, 878 

19.250 

16,428 

13,277 

21,600 

25,192 

80,576 

8,485 

7,162 

132,828 

U,  581, 292 

626,016 

2,217 

288.708 

6,968 

1,001,372 

25,616 


15,960.978 


Yield 
of coal 

in 
ooke. 


PereL 
69 
68 
60 
60 
51 
50 
64 
58 
46 
62 
48 
56 
66 
67 
84 
61 
55 
61 
62.5 


64 


Coke 
prodnoad. 


Short  tant. 

1,030,510 

187,688 

94,727 

11,588 

8,801 

6,639 

18,010 

18,921 

14,048 

5,275 

8,460 

75,124 

7,609,055 

869,710 

761 

146,528 

8,841 

607,880 

16,016 


10.258,022 


Total  ralne 
of  ooke. 


«2, 873, 417 

648,479 

149,069 

29,764 

25,022 

17,967 

26,508 

29,760 

122,028 

5,800 

18,408 

188,222 

10,743,482 

781,406 

3,042 

825,861 

80,728 

1,074,177 

92.002 


16,630,301 


Valaa 
ofooka 


$2.80 
8.43 
L57 
2.67 
8.12 
2.70 
L91 
2.28 
8.69 
LIO 
5.88 
2.60 
L40 
8.06 
4.00 
8.22 
8.00 
L76 
5.75 
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States  and  Territories. 


Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory 

Kansas 

Kentucky 

Montana 

Missouri 

Ifew  Mexico.... 

Ohio 

Pennsylvania  .. 

Tennessee 

Utah  Territory . 

Virginia 

Washington .... 
West  Virginia.. 

Wisconsin 

Wyoming 

Total 


EsUb- 

lish- 

menta. 


20 
8 
1 
4 

4 
1 
7 
9 
2 
8 
2 

18 
106 

11 
1 
2 
2 

55 
1 
1 


258 


Ovens. 


BnUt. 


4,805 

916 

300 

148 

101 

78 

68 

176 

140 

10 

70 

443 

23,430 

1,664 

80 

550 

30 

4.060 

70 

20 


37,158 


Build- 
ing. 


871 
30 


U5 


1 

74 

292 


250 

80 

384 


1,547 


Coalnaed. 


Short  Umt. 

1,809,064 

407,023 

170,388 

9,000 

11,753 

18,278 

21,809 

24,872 

82, 148 

9,491 

8,980 

126, 921 

18, 046, 143 

600,387 

24,068 

251,683 

9,120 

1,895,266 

88,425 


18,006,809 


Yield 
of  coal 

in 
ooke. 


Poret, 
59 
60 
60 
55 
51 
50 
56 
51 
46 
65 
51.5 
50 
65 
58 
85 
66 
64 
09 
65 


Coke  pro- 
dnoed. 


Short  tons. 

1,072,942 

245,756 

102.233 

5,000 

6,018 

6,639 

12, 8U 

12,343 

14,427 

6,136 

2,050 

74,633 

8,660,245 

348,728 

8,528 

165,847 

5,837 

883,377 

24,976 


Total  value 
of  ooke. 


U,608,081 


92,589,447 

059,246 

150,095 

11,250 

19,706 

21,577 

20,116 

22,191 

125,655 

9,240 

10,025 

218,090 

16,833,674 

684,116 

37,106 

278,724 

46,696 

1,524,746 

148, 612 


Value 
of  ooke 
per  ton. 


$8,413 
8.90 
L48 
2.25 
8.277 
8.25 
2.365 
L797 
8.71 
1.51 
4.89 
2.92 
1.91 
L96 
4.86 
L68 
8.00 
L88 
5.76 


88,810,808 


8.08 
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Manufacture  of  coke  in  the  United  States,  by  Staiee  and  Territariee,  in  1891. 


SteUt  sod  Territoriefl. 


Estab- 
lish- 
pients. 


A1riwwn> 

(kAomdo 

Georgia 

min^ 

Indiaiia 

Indian  Territory 

yaniM 

Kuntaoky  ...... 

HoDtaua 

Misaoori 

New  Mexico 

Ohio 

Pennsylrania... 

Tennessee 

Utah  Territory . 

Tirginia 

Washington 

Weet  Virginia.. 

Wisconsin 

Wyoming 

Total 


21 
7 
1 
1 
2 
1 
6 
7 
2 
8 
1 
9 
109 

11 
1 
2 
2 

55 
1 
1 


243 


Ovens. 


Built. 


5,068 

948 

300 

25 

84 

80 

72 

303 

140 

10 

Pits. 

421 

25,324 

1,995 

80 

550 

80 

4,621 

129 

24 


40,245 


BoUd- 
ing. 


50 
21 


24 


11 


250 
555 


9U 


Coal  used. 


Short  Urns. 

2, 144, 277 

452,749 

164, 875 

10,000 

8.688 

20,551 

27,181 

64,390 

61,667 

10,377 

4,000 

69,320 

10,588,544 

623,177 

25,281 

285,113 

10,000 

1,716,976 

52,904 

4,470 


16,844,540 


Yield 
of  coal 

in 
ooka. 


PereL 
60 
61 
62.5 
52 
44 
46 
52 
62 
47 
66 
57.5 
56 
66 
56 
31 

58.7 
60 

58.7 
66 
60 


Coke  pro- 
doeed. 


Short  torn. 

1,282,486 

277.074 

103.057 

5,200 

8,798 

9,464 

14,174 

88,777 

29.009 

6,878 

2,800 

88,718 

6,054,846 

864,318 

7,949 

167.516 

6,000 

1,000,051 

34,:i87 

2,682 


10,352,688 


Total  Talne 
of  coke. 


$2,966,242 

896,984 

231,878 

11,700 

7,596 

80,483 

88,206 

68,281 

258,523 

10,000 

10,925 

76,901 

12,679.826 

701,808 

35,778 

265,107 

42,000 

1,845,043 

192,804 

8,046 


20,398,216 


Valne 
of  coke 
per  ton. 


$2.88 
3.24 
2.25 
2.25 
2.00 
3.22 
2.34 
2.02 
8.91 
1.45 
4.75 
1.99 
1.82 
1.92 
4.50 
1.58 
7.00 
1.83 
5.61 
3.00 


1.97 


The  three  by  years  covered  these  tables  were  as  notable  ones  in  the 
history  of  coke  making  as  they  were  in  the  history  of  the  production 
of  iron.  The  number  of  ovens  in  the  United  States  increased  in  these 
years  from  34,165  to  40,245,  or  17  per  cent;  the  average  yearly  produc- 
tion was  10,706,244  tons;  the  total  value  of  the  coke  produced  was 
$16,630,301  in  1889,  $23,215,302  in  1890,  and  $20,393,216  in  1891,  the 
average  value  of  the  coke  per  ton  in  each  of  these  years  being  $1.62, 
12.02,  and  $1.97  respectively. 

Alabama,  Colorado,  Georgia,  Montana,  Missouri,  Virginia  and  West 
Virginia  have  all  shown  an  increased  production  in  each  of  these  years, 
but  the  notable  and  important  increases  have  been  in  Alabama,  Colo- 
rado, Montana,  and  West  Virginia,  two  in  the  Apx)alachian  region,  and 
two  in  the  cretaceous  fields  of  the  far  West. 

While  there  was  an  increase  in  production  in  Pennsylvania  from 
1889  to  1890  of  nearly  1,000,000  tons,  an  increase  greater  than  the  total 
production  of  any  of  the  other  States  except  Alabama,  and  very  nearly 
equal  to  the  total  production  of  that  State,  there  was  a  decrease  of  pro- 
duction in  Pennsylvania  in  1891  of  1,605,399  tons,  a  decrease  nearly 
300,000  tons  in  excess  of  the  production  of  any  other  State,  and  about 
the  same  amount,  or  300,000  tons  in  excess  of  the  total  reduction  in  the 
production  of  coke  in  the  Uoited  States  in  1891;  showing  that  while 
the  production  of  Pennsylvania  declined  in  1891,  that  of  the  other 
States  increased.  The  causes  of  the  great  decline  in  the  production  of 
coke  in  Pennsylvania  in  1891  were  two:  First,  the  ConneUsville  strike 
early  in  the  year,  and  second,  the  closing  down  of  the  blast  furnaces  in 
the  Mahoning  and  Shenango  valleys,  under  an  agreement  to  restrict 
production.  These  two  causes  more  than  account  for  the  difference  in 
production. 

The  increase  in  the  average  value  of  coke  per  ton  vel  ^^•eft^Jttt^^ 
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years  is  notable;  it  increased  from  $1.62  in  1889  to  $2  in  1890,  and 
$1.97  in  1891.  While  there  were  some  changes  in  average  prices  dar- 
ing these  three  years  in  most  of  the  States,  the  important  change  was 
in  the  price  of  Pennsylvania  coke,  and  chiefly  in  the  price  of  coke  from 
the  Connellsville  region.  In  1889  the  average  price  of  Pennsylvania 
coke  was  $1.40,  which  was  the  lowest  average  in  the  list,  with  one  ex- 
ception, that  of  Missouri  coke,  of  which  bnt  little  was  produced.  In 
1890  the  price  of  Pennsylvania  coke  had  advanced  to  $1.91;  Georgia, 
Kentucky,  Missouri,  Virginia,  and  West  Virginia  cokes  all  showing 
an  average  price  bdow  this.  In  1891  the  price  of  Pennsylvania  coke 
had  dropped  to  $1.82  a  ton,  the  price  being  less  than  for  any  district 
except  Missouri  and  Virginia.  In  view  of  the  fact  that  considerable 
of  the  coke  made  in  Virginia  is  used  at  the  works  of  the  party  making 
it,  only  the  cost  of  production  being  taken  as  the  value  of  the  coke,  the 
average  price  given  in  the  table  for  1891  for  Virginia  coke  can  hardly 
be  regarded  as  a  proper  price  for  comparison  with  that  of  other  cokes. 
Total  number  of  coJce  works  in  the  United  States. — The  following  table 
gives  the  number  of  establishments  manufacturing  coke  in  the  United 
States  in  each  year  from  1880  to  1891  by  States : 

Number  of  eaiabliBhmenU  in  the  United  States  manu/aoturing  coke  on  Deoemher  31,  of 

eo/oh  year,  from  1880  to  1891, 


Stated  and  terri- 
tories. 


Alabama 

Colorado 

Oeorcia 

lUinolB 

Indiana 

Indian  Territory 

Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

Ohio 

Pennsylvania . . . . 

Tennessee 

Texas 

Utah 

Virginia 

Washini^n 

West  Virginia... 

Wisconsin 

Wyoming 


Total 


1880. 


4 

1 
1 
6 
2 
1 
2 
5 
0 
0 
0 

15 
124 
6 
0 
1 
0 
0 

18 
0 
0 


1881. 


4 

2 
1 
6 
2 
1 
3 
5 
0 
0 
0 

15 
132 
6 
0 
1 
0 
0 

19 
0 
0 


186 


1»7 


1882. 


6 
6 
1 
7 
2 
1 
8 
6 
0 
0 
2 

16 
137 
8 
0 
1 
0 
0 

22 
0 
0 


215 


1883. 


6 

7 
1 
7 
2 
1 
4 
5 
0 
1 
2 

18 
140 

11 
0 
1 
1 
0 

24 
0 
0 


231 


1884. 


8 
8 
1 
9 
2 
1 
4 
5 
0 
8 
2 

19 
146 

18 
0 
1 
1 
1 

27 
0 
0 


250 


1885. 


11 
7 
2 
9 
2 
1 
4 
5 
0 
2 
2 

13 
133 

12 
0 
1 
1 
1 

27 
0 
0 


233 


1886. 


14 
7 
2 
9 

4 
1 
4 
6 
0 
4 
2 

15 
108 

12 
1 
1 
2 
1 

20 
0 
0 


222 


1887. 


15 
7 
2 
8 
4 
1 
4 
6 
1 
2 
1 

15 
151 

11 
0 
0 
2 
1 

39 
0 
0 


270 


1888. 


18 
7 
1 
8 

8 
1 
6 

10 
1 
1 
1 

16 
120 

11 
0 
0 
2 
8 

62 
1 
0 


261 


1889. 


19 


8 

2 
2 

13 
109 

12 
0 
1 
2 
1 

53 
1 
0 


1890. 


8 
1 
4 
4 
1 
7 
9 
3 
2 
2 

18 
106 

11 
0 
1 
2 
2 

65 
1 
1 


262 


263 


189L 


21 
7 
1 
1 
2 
1 
6 
7 
8 
2 
1 
9 
109 

U 
0 
1 
2 
2 

55 
1 
1 


243 


The  word  ^'  establishment "  is  rather  an  indefinite  one.  In  some  cases 
proprietors  of  coke  works  owning  several  different  banks  of  ovens  will 
report  them  all  as  one  establishment,  they  being  all  under  one  general 
management.  In  other  cases  they  will  be  reported  as  separate  estab- 
lishments. The  number  differs  so  much  from  year  to  year^  even  at  the 
same  works,  as  to  make  this  table  of  but  little  value  for  comparison. 
The  decrease  in  the  number  of  establishments  1890  to  1891,  is  due  to 
an  actual  decrease  and  not  to  consolidations,  there  being  one  less  in  Col- 
orado, three  less  in  Illinois,  two  less  in  Indiana,  one  less  in  Elansas, 
two  less  in  Kentucky,  one  less  in  Kew  Mexico,  and  four  less  in  Ohio. 
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The  nnmber  of  establishments  in  the  country  for  each  year  since 
1850  for  which  there  are  any  retoms  is  as  follows: 

yumber  of  coke  esiahlishmentt  in  the  United  States  einoe  1850, 


Yean. 

Nnmber. 

Years. 

Number. 

1850  (muniiTifi  T^ar)  .............. 

4 
21 
25 
149 
186 
107 
215 
231 

1884.  December  31 

250 
238 
222 
270 
261 
252 
253 
243 

mU)  frAnann  vAiirt  .    

1885,  December  31 ^ 

1886.  December  31 

1870  rcoDsiis  Year)  .............. 

1880  (cAxiaas  vear)  .............. 

1887.  December  31 

1880.  December  31.... 

1888.  December  31..... 

1881,  December 31... 

1889.  December  31 

1882.  December  31 

1890.  December  31 

1883.  December  31 

1891.  December  81 

yumber  of  cohe  ovens  in  the  United  States. — ^The  following  table  shows 
the  number  of  coke  ovens  in  each  state  and  territory  on  December 
31  of  each  year  from  1880  to  1891^  together  with  the  total  nnmber  of 
ovens  in  the  United  States  at  the  close  of  each  of  these  years.  In  ad- 
dition to  the  coke  made  in  ovens  some  has  been  made  in  pits  and  on 
the  ground,  but  as  the  number  of  pits  varies  greatly  at  different  times 
DO  account  has  been  taken  of  them  in  this  table.  It  is  also  evident 
that  no  statement  could  be  made  regarding  the  number  of  piles  used 
in  making  coke  on  the  ground  as  coke  is  usually  made  in  this  way  only 
for  experimental  purx)oses,  and  the  number  of  piles  would  vary  with 
each  burning.  In  a  general  way  it  may  be  said,  however,  that  only  at 
one  place  in  the  Allegheny  Mountains  in  Pennsylvania  and  at  two 
works  in  Kew  Mexico  was  coke  made  with  any  regularity  in  pits  in 
1891.  In  the  earlier  years,  however,  a  larger  proportion  of  pit  coke 
was  made,  as  in  these  years  experiments  were  in  progress  as  to  the 
adaptability  of  certain  coals  to  the  manufacture  of  coke,  and  until  this 
was  determined  ovens  were  not  built.  It  has  been  found,  however, 
that  the  manufacture  of  coke  in  pits  does  not  necessarily  determine  the 
value  of  the  coal  for  coking  purposes,  and  hence  even  in  experimental 
work  it  is  now  customary  to  erect  ovens.  , 

Number  of  coke  ovene  in  the  United  States  on  December  SI  of  each  of  the  years  from  1880 

to  1891. 


States  and  terri- 
tories. 


Alabama 

Colorado 

Georgia 

niinois 

Indiuia 

Indian  Territory 

Kansas 

Xentacky 

Miaaonri 

Montana 

NewHexioo 

Ohio 

Pennsylvania 

Tennessee 

Texas 

Utah 

Virpinia 

Washington 

West  V&ginia... 

Wisconain 

Wyoming 


Total 


1880. 


1881. 


9, 


316 
200 
140 
17 
45 
20 

6 
43 

0 

0 

0 
616 
60110, 
656 

0 
20 

0 

0 
631 

0 

0 


416 

267 

180 

176 

45 

20 

15 

45 

0 

0 

0 

641 

881 

724 

0 

20 

0 

0 

688 

0 

0 


1882. 

1883. 

1884. 

1885. 

536 

767 

976 

1,075 

344 

852 

409 

434 

220 

264 

800 

300 

304 

316 

325 

320 

37 

37 

37 

37 

20 

20 

20 

40 

20 

23 

23 

23 

45 

45 

46 

83 

0 

0 

0 

0 

0 

2 

6 

2 

0 

12 

70 

70 

647 

682 

732 

642 

12,424 

13, 610 

14,285 

14,653 

861 

092 

1,105 

1,387 

0 

0 

0 

0 

20 

20 

20 

20 

0 

200 

200 

300 

0 

0 

0 

2 

878 

062 

1,005 

978 

0 

0 

0 

0 

0 

0 

0 

0 

1886. 


12, 372 14, 119;  16, 356 18, 304 19, 567 


1,801 

483 

300 

335 

100 

40 

86 

76 

0 

16 

70 

560 

16,314 

1,485 

0 

20 

850 

11 

1,100 

0 

0 


20,11622,597 


1887^ 


1,565 

632 

300 

278 

119 

80 

39 

98 

4 

27 

70 

685 

18,294 

1,560 

0 

0 

860 

80 

2,080 

0 

0 


26,001 


1888. 


2,475 

602 

290 

221 

103 

80 

58 

132 

4 

40 

70 

547 

20,381 

1,634 

0 

0 

650 

30 

2,792 

50 

0 


30,059 


1889. 


3, 


1890. 


4, 


22. 

1. 


rf, 


044 
834 
300 
149 

nil 

78 

68 

166 

9 

90 

70 

462 

143 

639 

0 

84 
650 

3o; 

438|  4, 
50 
0 


23, 

1. 


805 
916 
300 
148 
101 

78 

68 
175 

10 
140 

70 

443 

430 

664 

0 

80 
550 

30 
060 

70 

20 


1891. 


5,068 

300 

25 

84 

80 

72 

808 

10 

140 

aO 

421 

25,324 

1,995 

0 

80 

660 

80 

4,621 

120 

24 


34,165  37,15840,245 


•  Coke  was  mads  in  pita. 
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First  considering  the  three  years  from  1889  to  1891:  From  the  above 
table  it  will  bo  seen  that  the  number  of  coke  ovens  in  these  three  years 
increased  from  30,059  at  the  close  of  1888  to  40,245  at  the  close  of  1891, 
practically  an  increase  of  33^  per  cent.  In  these  years  the  number  of 
ovens  in  Alabama  has  doubled;  the  increase  in  Colorado  has  been  about 
50  per  cent. ;  in  Kentucky  there  were  two  and  one-third  times  as  many 
at  the  close  of  1891  as  at  the  close  of  1888;  in  Montana,  three  and  one- 
half  times  as  many,  while  the  increase  in  Pennsylvania  was  only  some 
25  per  cent.,  and  in  West  Virginia  66|  per  cent.  The  notable  increases 
in  number  of  ovens  were  in  Alabama,  where  the  actual  increase  was 
2,593;  in  Pennsylvania,  where  it  was  nearly  5,000,  and  in  West  Vir- 
ginia, where  it  was  1,829.  The  increases  in  numbers  of  ovens  in  Ken- 
tucky, Montana,  Wisconsin  and  Wyoming  in  1891  are  important  as 
showing  the  i)ossibilities  of  the  future,  though  as  yet  the  total  number 
is  by  no  means  large,  as  compared  with  the  other  States  named. 

The  table  shows  a  decrease  in  Illinois  to  but  little  more  than  one- 
tenth  of  the  number  of  ovens  in  the  State  in  1888.  Indiana  shows  a 
decrease  of  nearly  20  per  cent,  and  Ohio  about  the  same. 

At  the  close  of  1891  Alabama  had  about  12^  per  cent,  of  the  total 
number  of  ovens,  Colorado  2^  per  cent.,  Pennsylvania  about  63  per 
cent.,  Tennessee  nearly  5  per  cent.,  and  West  Virginia  a  little  over 
11  per  cent.  Comparing  the  percentage  of  production  of  these  States 
with  the  percentage  of  ovens,  it  will  be  seen  that  both  in  production 
and  number  of  ovens  Alabama  had,  roughly  speaking,  12J  per  cent 
Colorado's  percentage  of  ovens  and  production  is  about  the  same,  while 
Tennessee's  production  was  only  about  3J  per  cent,  of  the  total,  its  oven 
percentage  being  almost  5.  West  Virginia's  production  percentage  was 
but  9J,  while  its  oven  percentage  was  a  little  over  11,  and  Pennsylvania, 
with  63  per  cent,  of  the  ovens,  made  68.3  per  cent,  of  all  the  coke. 

As  is  elsewhere  stated,  most  of  the  ovens  in  operation  in  the  United 
States  are  of  the  solid  wall  type,  in  which  the  coal  is  coked  by  heat 
generated  in  the  oven  itself,  a  certain  amount  of  the  heat  generated  at 
a  burning  being  stored  in  the  walls  of  the  oven.  Most  of  the  ovens 
are  of  the  regular  beehive  shape;  a  few  are  somewhat  modified  in  form, 
the  oven  being  long  and  shaped  like  a  muffte.  The  principle  of  coking, 
however,  is  the  same  in  these  long  ovens  (which  are  sometimes  called 
Welsh  ovens  or  drag  ovens,  certain  shapes  used  in  this  country  being 
also  known  as  the  Thomas  oven,  from  its  inventor)  as  in  the  beehive; 
that  is,  the  coking  of  the  coal  is  by  the  heat  generated  by  the  combus- 
tion of  the  coal  in  the  oven  itself  with  such  slight  heat  as  maybe  stored 
in  the  walls  of  the  oven. 

Though  repeated  experimental  attempts  have  been  made  to  produce 
coke  from  American  coals  in  the  flue  oven,  they  have  been  almost  uni- 
versally a  failure  for  reasons  that  need  not  be  discussed  here.  In  the 
term  <^  flue  ovens  "  are  included  all  ovens  in  which  the  coking  operation  is 
performed  in  whole  or  in  part  by  heat  applied  externally  to  the  inner  wall 
of  the  oven  by  means  of  the  waste  gases  which  are  burned  usually  in  flues 
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contained  in  the  walls  of  the  oven.  Owners  of  works  at  which  most 
earnest  attempts  have  been  made  to  use  these  flae  ovens  have  finally 
been  compelled  to  abandon  them,  and  the  ovens  have  either  been  torn 
down  and  beehives  erected  in  their  stead  or  all  new  constmction  and 
extensions  of  these  works  have  been  beehive  ovens.  It  is  but  fair  to 
say,  however,  that  at  the  present  moment  considerable  attention  is 
again  being  paid  to  the  advisability  of  erecting  flue  or  retort  ovens. 
There  is  a  growing  demand  for  tar  and  ammonia  water  which  the  illumi- 
nating gas  works  are  not  able  to  supply,  especially  in  view  of  the  fact 
that  the  amount  of  these  by-products  has  been  considerably  lessened  by 
the  use  of  enriched  water  gas.  At  the  present  writing  (in  1892)  two 
works  are  in  process  of  erection  in  this  country  on  different  plans  look- 
ing to  the  saving  of  the  tar  and  ammonia  water,  one  of  these  including 
a  benzole  plant.  Some  information  as  to  the  results  obtained  at  these 
works  can,  no  doubt,  be  given  in  the  next  report  of  this  series. 

Number  of  ovens  building  in  the  United  States. — ^The  following  table 
gives  the  number  of  ovens  actually  in  course  of  construction  ip  the 
United  States  at  the  dose  of  each  year  from  1880  to  1891.  It  should 
be  understood  that  this  table  does  not  indicate  the  increase  of  the  total 
number  of  coke  ovens  during  the  year;  it  only  gives  the  number  of 
ovens  reported  as  being  in  course  of  construction  at  the  dose  of  each 
year,  and  indicates  only  the  rapidity  of  the  extension  of  the  industry 
at  a  date  when  comparativdy  little  oven-building  is  in  progress.  It 
will  be  noted  that  the  number  of  ovens  in  course  of  construction  at  the 
close  of  1891  is  less  than  at  the  close  of  any  year  since  1885.  One  of 
the  most  notable  features  of  the  table  is  the  small  number  of  ovens 
in  course  of  construction  in  Pennsylvania  at  the  close  of  1891,  a  less 
number  than  in  any  other  State  where  any  ovens  are  building,  and  a 
very  much  less  number  than  ever  before  reported  as  being  in  course  of 
construction  in  Pennsylvania  at  the  dose  of  any  year. 

I9wmber  of  ooke  own*  building  in  the  United  States  at  the  cloee  of  each  of  the  yea/re  from 

1880  to  1891. 


1880. 


Stetes  and  territo- 
ries. 

Alalmm* 

Colorado^ 

Georgia 

niinma 

Indiana 

Indian  Territosy. . 

KaTiaaa 

Kentucky 

MiBSonri 

MontaDa 

Xew  Mexico 

Ohio 

Pennay  Ivania 

Tenneasee 

T^rginia 

Waahington 

WaatV&i^nia. — 

Wtaoonain 

Wyoming 

TtttiJ 11,150 


lOO 

50 

40 

0 

0 

0 

0 

0 

0 

0 

0 

25 

836 

88 

0 

0 

40 

0 

0 


1881. 


120 
0 

40 
0 
0 
0 
0 
0 
0 
0 
0 
0 

761 
84 
0 
0 
0 
0 
0 


1,006 


1882. 


0 

0 

44 

0 
0 
0 
0 
0 
0 
0 

12 

0 

642 

14 
0 
0 
0 
0 
0 


712 


1883. 


122 
0 
36 
0 
0 
0 
0 
0 
0 
0 
28 
0 

211 
10 
0 
0 
0 
0 
0 


407 


1884. 


242 
24 
0 
0 
0 
0 
0 
0 
0 
12 
0 
0 

232 

176 
0 
0 

127 
0 
0 


812 


1885. 


16 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
317 

86 
0 
0 

63 
0 
0 


432 


1886. 


1,012 
0 
0 
0 
18 
0 
0 
2 
0 
0 
0 
0 
2,558 
126 
100 
21 
317 
0 
0 


4,164 


1887. 


1,362 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

223 

802 

165 

300 

0 

742 

0 

0 


8,604 


1888. 


406 

100 

0 

0 

0 

0 

0 

2 

0 

0 

0 

12 

1,565 

84 

0 

100 

818 

0 

0 


2,587 


1889. 


427 
50 
0 
0 
0 
0 
0 

100 

0 

50 

0 

0 

567 
40 

250 
0 

631 
0 
0 


2,116 


1800. 


371 
30 
0 
0 
0 
0 
0 

115 
0 
0 
0 
1 
74 

202 

250 
80 

334 
0 
0 


1,647 


1801. 


50 
21 
0 
0 
0 
0 
0 
24 
0 
0 
0 
0 

u 

0 
250 

0 
655 

0 

0 


OU 
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Production  of  eolce  in  the  several  states  from  1880  to  1891. — The  pro- 
daction  of  coke  in  the  several  StateH  and  Territories  firom  1880  to  1891  k 
shown  in  the  following  table: 

Amount  of  coke  produced,  in  $Kori  Umi,  im  ike  UwUed  8ia$m,  1880  to  1891,  imeUuhe,  k$ 

Statee  and  !FBrritarie$, 


St«tM  and  Territories. 


CoJorado 

Gtoorgia 

niinoW 

Indiana 

Indian  Territory 

Kanaae 

Kentucky 

HlBaonri 

Montana 

KewHexioo ..... 

Ohio 

Penney  Ivania 

Tenneeeee 

Utah 

Virginia 

WaehlDgton 

Weet  V&ginia... 

Wieoonsin 

Wyoming 

Total 


1880. 


60,781 

25,668 

38,041 

12,700 

0 

1,546 

8,070 

4,250 

0 

0 

0 

100,606 

2,821,884 

180,600 

1,000 

0 

0 

188,766 

0 

0 


8,888,800 


188L 


Stetee  and  Territorlea. 


Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory 

Kansas 

Kentnoky 

Miasonxl 

Montana 

IfewMexloo.... 

Ohio 

Pennsylvania 

Tennessee 

Utah 

Virginia 

Washington.... 
West  Virginia.. 

Wisconsin 

Wyoming 

Total 


1886. 


876,064 

142,707 

82,680 

8.103 

6,124 

6,351 

12,498 

4,628 

0 

0 

10,236 

84,032 

5,406,507 

368,139 

0 

122,852 

825 

264,158 

0 

0 


6,846,860 


109,088 

48,587 

41,376 

14,800 

0 

1,768 

6,070 

4,870 

0 

0 

0 

119,460 

8,487,708 

148,868 

0 

0 

0 

187,126 

0 

0 


4,118,760 


1887. 


825,020 

170,698 

79,241 

9,198 

17,658 

10,060 

14,950 

14,565 

2,970 

7,200 

13,710 

93,004 

5,832.849 

896,979 

0 

166,947 

14,625 

442,031 

0 

0 


7,611,705 


1888. 


162,940 

102,106 

46,602 

11,400 

0 

2,025 

.       6,060 

4,070 

0 

0 

1,000 

108,722 

8,945,034 

187,696 

250 

0 

0 

880,898 

0 

0 


4,798,821 


1888. 


217,681 

133,997 

67,012 

18,400 

0 

2,978 

8,480 

6,026 

0 

0 

8,906 

87,884 

4,488,464 

208,601 

0 

26,840 

0 

857,619 

0 

0 


6,464,731 


1884. 


844,009 

U6,719 

79,268 

18,096 

0 

1,91S 

7,190 

2,223 

0 

76 

18,282 

62,700 

8,882,128 

21ft,  723 

0 

68,600 

400 

1,472 

0 

0 


4,878,806 


1888. 


608, 5U 

179,682 

83,721 

7,410 

U,966 

7.502 

14,831 

23,150 

2,600 

12,000 

8,540 

67,194 

6,545,779 

385,693 

0 

149,190 

0 

531,762 

500 

0 


8,540,000 


1889. 


1,000,610 

187,688 

94,727 

11,583 

8,301 

6,639 

18,910 

18,021 

6,276 

14,048 

8,460 

76,124 

7,659,055 

358,710 

761 

146,528 

3,841 

607,880 

16,016 

0 


10,258,022 


1890. 


1,078,012 

845,766 

102,288 

6,000 

6,018 

6,689 

12,311 

12,348 

6,136 

14.427 

2,050 

74,638 

8,560,245 

348.728 

8,528 

16^847 

6,837 

888,377 

24,976 

0 


11,608,021 


901,180 

181,960 

70,688 

10,886 

0 

8,688 

6,060 

2,704 

0 

176 

17,010 

80,418 

8,001,806 

IU,8IS 

0 

40,180 

8U 

280,971 

0 

0 


5,106,606 


180L 


1.882.486 

277,074 

108,067 

6,900 

8,798 

9,464 

14,174 

88,777 

6,872 

28.000 

2,900 

88,718 

6,964,846 

864,818 

7,949 

167,516 

6,000 

1,000,051 

84,887 

2,082 


10. 


An  inspection  of  this  table  indicates  that  the  rank  in  1891  of  the 
states  which  produced  over  100,000  tons  of  coke  was  as  follows:  Penn- 
sylvania,  Alabama,  West  Virginia,  Tennessee,  Colorado,  Yirginia, 
Georgia.  In  all  of  the  years  covered  by  this  report  Pennsylvania  has 
always  ranked  first.  For  most  of  the  years  Alabama  has  ocoupied  a 
second  place^  but  at  times  it  has  dropped  as  low  as  the  £6iirth|  while 
West  Virginia  has  assumed  the  second. 
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In  the  twelve  years  covered  by  this  report  the  production  of  Alabama 
has  increased  some  twenty  times;  of  Colorado,  ten  times;  of  Gtoorgia^ 
three  times;  of  Indian  Territory^  six  times;  of  Elansas,  four  and  a  half 
times;  of  Kentucky,  eight  times;  of  West  Virginia,  seven  times; 
while  Pennsylvania  has  increased  but  two  and  a  half  times.  In  1880 
there  were  but  twelve  states  producing  coke;  in  1891  there  were  nine- 
teen. Indiana,  Missouri,  Montana,  New  Mexico,  Virginia,  Washington, 
Wisconsin,  and  Wyoming,  which  were  not  producers  in  1880,  made 
eoke  in  1891. 

In  1891,  as  compared  with  1880,  the  actual  increase  in  production  ol 
coke  in  the  several  important  producing  states  has  been  as  follows : 
The  increase  in  production  in  Alabama  in  1891  over  1880  was  1,221,715 
tons;  in  Colorado,  251,506  tons;  in  Q-eorgia,  65,016  tons;  in  Indian 
Territory,  7,918  tons;  in  Kansas,  11,104  tons;  in  Kentucky,  29,527  tons; 
m  Tennessee,  233,709  tons;  in  West  Virginia,  870,296  tons;  and  in 
Pennsylvania,  4,133,462  tons.  It  will  thus  appear  that  the  states  whose 
increase  in  tonnage  has  been  the  greatest  have  been  those  states  whose 
percentage  increase  in  some  instances  has  been  the  least. 

The  following  table  gives  the  relativet  rank  of  the  states  and  terri- 
tories in  the  production  of  coke  in  the  years  1884  to  1891,  both  inclusive : 

Bani  of  ike  statee  and  ierritorie$  in  produetian  of  oohe  in  1884  to  1891. 


States  and  TerritoriM. 


PenmylTaiua.. 

Alabama 

WcAt  Virginia 
Tcmneasee ..... 

Colorado 

6«orgi* , 

Virgmia 

Ohio 

KewMezioo... 
niinois 


Indiana 

Kentucky 

Indian  Territory. 

Washington 

Montana 

Miaaoori 

Wisoonain 

Utah 

WycmiBg 


1884. 


1 
2 

a 

4 
6 
6 
7 
8 
9 
10 
11 


12 
18 
14 
15 


1885. 


1 
2 
8 
4 
5 
6 
7 
8 
0 
10 
11 


18 
12 
14 
15 


1886. 


1 

2 

4 

3 

5 

7 

6 

8 

10 

U 

0 

18 

14 

12 

15 


1887. 


1 
4 

2 

8 

5 

8 

9 

7 

18 

15 

10 

9 

12 

14 

U 

16 

17 


1888. 


1 

3 

2 

4 

5 

7 

•  6 

8 

14 

16 

11 

18 

9 

15 

10 

12 

17 

18 


1889. 


1 
2 
3 
4 
6 
7 
6 
8 

18 
18 
11 
14 
12 
15 
17 
10 
16 
9 
19 


1890. 


1 

2 

8 

4 

6 

7 

6 

8 

19 

18 

12 

16 

11 

14 

17 

10 

15 

9 

18 


188L 


1 

2] 
3 

4 

5 

7 

8 

8 
20 
17 
12 
18 
10 
13 
16 
11 
15 

9 
14 
19 
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Valt^  and  average  selling  price  of  coke, — In  the  following  table  k 
given  the  total  value  of  the  coke  produced  in  the  United  States  for 
each  year  from  1880  to  1891,  induBive: 

Total  value  at  the  ovens  of  ike  eohe  made  tw  the  United  Statee  in  the  yeare  firom  1881  to  2891j 

inclusive,  fry  Statee  and  Territoriee. 


Statea  and  TerritorieB. 


Alabama 

Colorado 

Georgia 

niin^ 

Indiana 

Indian  Territory . 

Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

Ohio 

Pennsylvania. . . . 

Tennessee 

rtah 

Virginia 

Waahington 

West  Virginia . . . 

Wiaoonsin 

Wyoming 


Total 


1880. 


$183,063 

145,226 

81,789 

41,950 


4,638 

6,000 

12,250 


255,)H)5 

5, 255, 040 

316, 007 

10,000 


818,797 


6,631,267 


1881. 


$326,819 

267.156 

88,753 

45,850 


5,304 
10,2U0 
12,630 


297. 728 

5, 898. 579 

842,585 


429,571 


7,7&,175 


1882. 


$425,040 

476,665 

100,194 

29,060 


6,075 
11,460 
11,530 


6,000 

266,113 

6, 133, 608 

472,505 

2,500 


6:fi0,437 


8,462,167 


1883. 


$598,478 

684,578 

147, 166 

28,200 


7,719 
16,560 
14,425 


21,478 

226,660 

5,410,387 

459,126 


44,346 

Ms.'iio 


8,121,607 


1884. 


$609,185 

409,930 

169.192 

25.639 


6,736 

14,580 

8,760 


900 

01,410 

156.204 

4,783,230 

428,870 


111,  Miu 
'425,'962 


7,240,078 


$756,645 
612.162 

144,196 
27.798 


12,902 

18,255 

8.489 


2,063 

80,700 

100,723 

4.081,666 

808,450 


86,008 
'485,568' 


7,627,641 


States  and  Territories. 


Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory. 


Kentucky  ..... 

Missouri 

Montana 

New  Mexico... 

Ohio 

Pennsylvania. . 

Tennessee 

Utah , 

Virgiida , 

Washington . . 
West  Virginia , 

Wisconsin 

Wyoming 


Total 


1886. 


$098,802 
560,120 
170.081 
21,487 
17,053 
22,220 
10,204 
10,082 


51,180 

94,042 

:.  364, 02& 

687,865 


105,880 
'5i3,'843 


U,  149, 241 


1887. 


$775,090 

682,778 

174, 410 

19,594 

51, 141 

83,436 

28,575 

31,730 

10,395 

72,000 

82,260 

245,981 

10,746.352 

870,900 


417,368 
*976.'782 


15,218,741 


1888. 


$1,189,679 

716,806 

177,007 

21,088 

81,008 

21,755 

20,078 

47,244 

0,100 

06,000 

61,240 

166,330 

8,230,750 

490.491 


260,000 


905,540 
1,500 


12,445,963 


1880. 


$2,372,417 

643,470 

140,050 

20,764 

26,022 

17,057 

26,508 

80,760 

5,800 

122,028 

18,408 

188,222 

10,748,402 

731,406 

8,042 

825,861 

30,728 

1,074,177 

02,002 


16,680,801 


180Q. 


$2,580,447 

060,246 

150,006 

11,250 

10,706 

21,677 

20,116 

22,101 

9,240 

126,666 

10,025 

218,090 

16,888,674 

684,  U6 

87,196 

278,724 

46,006 

1,624,746 

148,612 


23,216,808 


IBOL 


$2,906,242 

806,084 

231.878 

11,700 

7,506 

80,488 

88,206 

08,281 

10,000 


10, 

76.001 

U,  670, 820 

701,806 

86,778 

266,107 

42,000 

1,845,048 

102,804 

8,046 


90,808,816 


While  this  table  gives  the  totals  of  the  values  as  returned  in  the 
schedules,  the  figures  do  not  always  represent  the  same  thing.  A 
statement  as  to  the  actual  selling  price  of  the  coke  was  asked  for,  and  in 
most  cases,  including  possibly  80  per  cent,  of  all  the  coke  produced,  the 
figures  are  the  actual  selling  price.  In  some  cases,  however,  the  value 
is  an  estimate.  Considerable  of  the  coke  made  in  the  IJnited  States  is 
produced  by  proprietors  of  blast  furnaces  for  consumption  in  their  own 
furnaces,  none  being  sold.  The  value,  therefore,  given  for  this  coke 
would  be  an  estimate  based,  in  some  instances  where  there  are  coke 
works  in  the  neighborhood  selling  coke  for  the  general  market,  upon 
the  price  obtained  for  this  coke;  in  other  cases  the  cost  is  estimated 
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at  the  cost  of  the  coke  at  the  famace,  plus  a  small  percentage  for  profit 
on  the  coking  operation,  while  in  still  other  cases  the  value  given  is 
only  the  actual  cost  of  the  coke  at  the  ovens. 

For  the  more  intelligent  discussion  of  the  value  and  selling  price  of 
coke  the  following  table  showing  the  average  selling  price  for  each  of  the 
years  1880  to  1891  in  each  state  and  territory  is  given.  These  are 
actual  averages  found  by  dividing  the  total  amount  received  for  the 
coke  by  the  total  amount  of  coke  produced. 

Average  value  per  short  ton  at  the  ovens  of  the  coke  made  in  the  United  Statee  in  the  years 

from  1880  to  1891,  inclusive,  by  States  and  Territories, 


States  and  Terri- 
tories. 

1880. 

1881. 

1882. 

1RR3. 

1884. 

1885. 

1886. 

1887. 

1888. 

1B88. 

1890. 

1891. 

AlAbama 

Colorado .-... 

$3.01 
5.68 
2.15 
3.80 

$3.00 
5.29 
2.15 
3.10 

$2.79 
4.67 
2.15 
2.66 

$2.75 
4.36 
2.20 
2.10 

$2.50 
3.45 
2.13 
L96 

$2.50 
3.88 
2.04 
2.68 

$2.05 
3.09 
2.17 
2.65 
2.93 
3.60 
1.64 
2.23 

$2.39 
4.00 
2.20 
2.13 
2.81 
3.33 
1.91 
2.18 
3.50 

10.00 
6.00 
2.65 
1.84 
2.19 

$2.34 
4.00 
2.12 
2.84 

'2.08 
2.90 
1.96 
2.04 
3.50 
8.00 
6.00 
2.48 
1.26 
1.27 

$2.30 
8.48 
1.67 
S.67 
3.12 
2.70 
1.91 
2.28 
1.10 
8.60 
5.32 
2.50 
1.40 
2.03 
4.00 
2.22 
8.00 
1.76 
5.75 

$2,413 
3.90 
1.48 
2.25 
3.277 
3.25 
2.366 
L797 
1.51 
8.71 
4.89 
2.92 
1.91 
1.96 
4.36 
1.68 
8.00 
1.83 
6.75 

$2.33 
3.24 
2.25 
2.25 
2.00 
3.22 
2.34 
2.02 
1.45 
8.91 
4.75 
1.99 
1.82 
1.92 
4.50 
1.58 
7.00 
1.83 
5.61 
3.00 

Georgia --... 

Ulinoiii     . , . , . 

Indiana 

Indian  Territory . . 

3.00 
1.95 
2.88 

3.00 
1.80 
2.89 

3.00 
1.70 
2.83 

3.00 
1.96 
2.87 

3.00 
2.02 
3.94 

8.60 
1.65 
3.14 

Kentucky 

Missonri 

liontana 

12.00 
5.00 
2.49 
1.25 
1.95 

11.72 
5.00 
2.78 
1.25 
1.31 

5.66' 

2.69 
1.42 
1.87 

Kffw  Mexico 

6.00 
2.57 
1.55 
2.52 
10.00 

5.50 
2.57 
1.22 
2.25 

Ohio 

2.U 

1.86 

2.42 

10.00 

2.49 
1.70 
2.33 

Pennsylvania 

Tennessee 

Ff+h          

Virginia 

L75 

1.75 

1.75 

2.50 

2.50 

1.74 

Washington ...... 

West  Virginia 

Wisconsin 

2.30 

2.30 

2.26 

2.10 

1.19 

1.86 

1.94 

2.22 

1.70 
3.00 

Wyomingr  ^ ».,-,. , 

Total  average.. 

L99 

1.88 

1.77 

1.49 

1.49 

1.49 

1.63 

2.01 

1.46 

1.62 

2.02 

1.97 

Discussing  first  the  three  years  especially  covered  by  this  report, 
1889  to  1891 ;  not  only  has  there  been  a  notable  increase  in  the  value  of 
coke  produced  in  these  three  years  as  compared  with  1888,  but  the 
average  value  of  the  coke  per  ton  has  greatly  increased.  The  value  of 
the  production  of  1888  was  $12,445,963,  the  total  production  for  tliat 
year  being  8,540,030  tons,  an  average  of  81.46  a  ton.  The  total  value 
increased  in  1889  to  $16,630,301  with  a  production  of  10,258,022  tons, 
or  an  average  of  $1.62  per  ton.  In  1890  the  production  increased  to 
11,508,021  tons,  the  total  value  being  $23,215,302,  or  $2.02  a  ton,  the  high- 
est average  with  one  exception  in  the  twelve  years  covered  by  the  table, 
the  average  value  in  1887  being  $2.01.  In  1891  the  total  production 
dropped  to  10,352,688  tons,  valued  at  $20,393,216,  or  $1.97  a  ton. 

During  the  twelve  years  covered  by  this  report  the  total  value  of  the 
coke  produced  has  increased  from  $6,631,267  in  1880  to  $23,215,302  in 
1890.  As  the  average  value  of  the  coke  in  these  two  years  was  very 
nearly  the  same  the  increase  in  value  becomes  practically  a  measure  of 
the  increase  in  production. 

An  examination  of  the  tables  giving  the  average  value  per  ton  of  the 
coke  at  the  ovens  in  1891  shows  that  the  average  value  of  coke  ranges 
from  $1.45  in  Missouri  to  $8.91  in  Montana.  The  value  of  the  coke  in 
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Washington  territory  is  next  to  Montana,  the  average  price  being  $7 
a  ton.  These  high  prices  are  not  arbitrary,  the  character  of  the  coaly 
the  higher  price  of  labor,  and  other  elements  of  cost  rendering  the  man- 
ofactore  of  coke  in  these  districts  not  as  renumerative  as  would  appear 
from  the  high  price  received. 

Coal  consumed  in  the  manufacture  of  coke, — ^In  the  following  table  is 
given  the  total  number  of  tons  of  coal  used  in  the  manufacture  of  coke 
in  the  United  States  for  the  years  1880  to  1891 : 

Amotmi  ofooal  used  (short  ions)  in  the  manufaeturs  ofooie  in  fhe  United  States  from  1880 

to  1891  f  inolusivSf  hy  States  and  Territories. 


StfttM  and  Taritories. 


Alabama 

Colorado 

Georgia 

niinoia 

Indiana 

Indian  Territory. 

Kansas 

Kentucky 

Missouri 

Montana 

Kew  Mexico 

Ohio 

Pennsylyuiia.... 

Tennessee 

Utah 

Virginia 

Washington 

West  V&ginla... 

Wisconsin 

Wyoming 


Total 


1880. 


106,283 
51,881 
63,402 
31,240 


2,494 
4,800 
7,206 


172,453 

4,347,558 

217,656 

2.000 


230,758 


6,237,741 


1881. 


184,881 
97,608 
68,960 
85,240 


2,852 
8,800 
7,406 


201, 145 

6,893.603 

241,644 


804,823 


6,546,762 


1882. 


261,839 

180,549 

77, 670 

25,270 


8,266 
9,200 
6,006 


1,500 

181, 577 

6, 149, 179 

313,537 

500 


866.653 


7,577,646 


1888. 


889,699 

224,089 

1U,687 

81,870 


4,150 

18,400 

8,437 


6,941 

152,502 

6,823,275 

330,961 


88,000 
'4ii,'i59* 


8,516,670 


1884. 


418,184 

181.068 

132,113 

30,168 


3,084 

11,500 

3,451 


166 

89,990 

108,164 

6,204,604 

848,205 


99,000 
'385,'588 


7,051,974 


1885. 


507,984 

208,060 

U7,781 

21,487 


6,781 

15,000 

6,075 


900 

81,889 

68,706 

6,178,500 

412,538 


81,899 
'4i5,'638' 


8,071,126 


states  and  Territories. 


Alabama 

Colorado 

Geor^a 

Illinois 

Indiana 

Indian  Territory. 

Kansas 

Kentucky 

MiflAOuri 

Montana 

New  Mexico 

Ohio 

Pennsylvania . . . . 

Tennessee 

Utah 

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming 


Total 


1886. 


635,120 

228,060 

136, 133 

17,806 

13,030 

10. 242 

23,062 

0,055 


18,194 

59,332 

8, 290, 849 

621,669 


200,018 
'425,'602' 


10, 688, 972 


1887. 


650,047 

267,487 

158,482 

16,696 

35,600 

20,121 

27,604 

29,129 

5,400 

10,800 

22,540 

164,974 

8.038,438 

655,857 


235,841 
'698,' 827* 


11,859,752 


1888. 


848,608 

274,212 

140,000 

13,020 

26,547 

13, 126 

24,984 

42,642 

5,000 

20,000 

14,628 

124, 201 

9.673,097 

630,099 


230,529 


863,707 
1,000 


12,945,350 


1889. 


1890. 


1,746,277 

1,809,064 

299,731 

407,028 

157, 878 

170,388 

19,250 

9,000 

16,428 

11,753 

13,277 

13,278 

21,600 

21,809 

25,192 

24,372 

8,485 

9,491 

80,576 

82,148 

7,162 

3,080 

132.828 

126,921 

U,  581, 292 

18, 046, 143 

626,016 

600,387 

2,217 

24,058 

238,703 

251,683 

6,083 

0,120 

1,001,372 

1,395,266 

25,616 

88,425 

189L 


2,144,377 

452,749 

164,875 

10,000 

8,688 

20,551 

27,181 

64,390 

10,377 

61,667 

4,000 

69,320 

10, 588, 544 

623,177 

85,281 

285,113 

10,000 

1,716.976 

52,904 

4,470 


15,960,978 


18,005,200  I  16,844,540 


In  regard  to  this  table  it  is  to  be  noted  that  in  most  cases  the  stat^ 
ment  as  to  the  amount  of  coal  used  in  the  production  of  coke  is  an 
estimate.  At  but  few  works  is  the  coal  weighed  before  being  charged 
into  the  ovens.  A  great  deal  of  the  coke  made  in  the  United  Stat^  is 
from  ^^  run  of  mine,"  that  is^  all  of  the  product  of  mining,  lump,  nut,  and 
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slack,  as  it  comes  to  the  mouth  of  the  pit  in  the  mine  car  is  charged  into 
the  ovens,  and  if  no  coal  is  sold  as  coal,  it  is  comparatively  easy  to 
ascertain  from  the  amoants  paid  for  mining  what  is  the  amount  of  coal 
charged  into  the  ovens.  But  even  in  such  cases  considerable  difficulty 
arises  from  the  fact  that  mining  is  paid  for  by  the  measured  bushel  or 
ton  of  so  many  cubic  feet,  while  our  statistics  are  by  weight,  and  the 
measured  bushel  or  ton  is  often  not  the  equivalent  of  the  weighed 
bushel  or  ton.  It  is  also  true  that  in  certain  districts  where  the  men 
are  paid  by  the  car,  the  car  contains  even  of  measured  tons  more  than 
the  men  are  paid  for.  Under  such  circumstances  it  is  not  to  the  inter- 
est of  the  operator  to  weigh  the  coal  as  it  is  charged  into  the  oven. 

Further,  in  many  districts  coke-making  is  simply  for  the  purpose  of 
utilizing  the  slack  coal  produced  in  mining  or  that  which  falls  through 
the  screen  at  the  tipple  when  lump  coal  is  sold.  In  such  cases,  the 
slack  is  rarely,  if  ever,  weighed  as  it  is  charged  into  the  ovens,  so  that 
any  statement  as  to  the  amount  of  coal  used  at  such  works  will  be  an 
estimate.  At  some  works  the  coal  is  often  weighed  for  a  brief  period, 
and  the  coke  being  weighed  as  it  is  sold,  a  percentage  of  yield  is  ascer- 
tained which  is  used  in  statements  as  to  the  amount  of  coal  used  and 
the  yield  of  this  coal  in  coke. 

Great  care  has  been  exercised,  in  view  of  these  facts,  to  reach  a  sat- 
isfactory estimate  as  to  the  amount  of  coal  used  in  the  production  of 
coke,  as  given  in  the  table  immediately  preceding,  and  the  percentage 
yield  of  coal  in  coke  as  shown  in  the  table  next  subsequent.  Analyses 
of  coals  from  most  of  the  districts  in  the  United  States  have  been 
secured.  These  analyses,  checked  by  x>crsonal  knowledge  as  to  waste- 
fulness of  the  methods  of  coking  in  each  district,  have  enabled  the 
writer  to  reach  a  conclusion  as  to  whether  the  returns  made  were  ap- 
proximately correct  or  not.  Where  it  has  been  judged  that  they  were 
incorrect,  correspondence  has  usually  led  to  a  revision  of  the  same. 
It  is  sometimes  the  custom  of  coke  manufacturers  who  do  not  weigh 
the  coal  charged  into  the  ovens  to  estimate  that  the  yield  of  coke  is 
equal  to  the  percentage  of  the  fixed  carbon  and  ash  in  the  coal.  A 
report  from  a  certain  coke  works  showed  a  yield  of  77  per  cent.  This 
was  equal  to  the  average  amount  of  fixed  carbon  and  ash  in  the  coaL 
Further  inquiry  developed  the  fact  that  at  other  mines  in  this  district, 
using  the  same  character  of  coal,  the  yield  as  reported  varied  from  60 
to  66  per  cent.  Upon  the  attention  of  the  party  making  the  return 
showing  77  per  cent  being  called  to  these  facts,  the  yield  w^s  reduced 
to  63  per  cent.  As  coke  is  sold  by  weight,  it  has  always  been  assumed 
that  the  production  of  coke  was  accurate,  and  where  the  coal  was  not 
weighed,  yield  of  coal  in  coke  being  ascertained,  a  calculation  could 
be  made  which  would  show  approximately  the  amount  of  coal  used. 

But  even  under  these  conditions  it  is  believed  that  more  coal  was 
actually  used  in  the  production  of  coke  in  each  of  the  years  covered 
by  the  above  table  than  is  shown. 
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The  amount  of  coal  necessary  to  produce  a  ton  of  coke,  assuming 
that  the  above  tables  are  approximately  correct,  was  as  follows: 

Co<U  rehired  to  produce  a  ion  of  coke  in  ton*  or  pounds. 


1880 

1881 
1882 
1883 
188ft 
1885 
1886 
1887 
1888 
18^9 
1890 
1891 


TOTU. 

Pounds. 

1.57 

8,140 

1.50 

3,180 

1.58 

3,160 

1.55 

3,100 

1.63 

3,260 

1.58 

3,160 

1.56 

3,120 

1.56 

3.120 

1.51 

3,032 

1.55 

3,100 

1.58 

3,160 

1.58 

3.160 

It  is  believed  that  the  amount  of  coal  used  is  greater  than  that  re- 
ported. This  would  increase  the  amount  of  coal  given  above  as  neces- 
sary to  produce  a  ton  of  coke. 

In  the  following  table  is  shown  the  percentage  of  yield  of  coal  in  the 
manufacture  of  coke  for  the  years  18S0  to  1891.  The  statements  made 
above  must  be  kept  in  mind  in  examining  this  table.  By  the  ^^  yield" 
is  of  course  meant  the  percentage  of  the  constituents  of  the  coal  that 
remained  as  coke,  and  in  the  coke  after  the  process  of  coking. 

While  these  tables  show  an  average  of  something  like  63  -per  cent 
for  most  of  the  years,  it  is  believed  tliat  even  this  is  a  little  too  high. 
Probably  the  actual  yield  of  coal  in  coke  throughout  the  United  States, 
if  the  actual  weight  of  coal  charged  into  the  ovens  and  the  actual 
weight  of  the  coke  drawn  had  been  taken,  would  not  have  exceeded 
60  or  61  per  cent. 

Percentage  yield  of  coal  in  the  manufacture  of  coke  in  the  United  States  in  the  years  1890 

to  1891,  indusivef  hy  States  and  Territories. 


states  and  Terri- 
toriM. 

1880. 

1881. 

1882. 

1883. 

1884. 

1886. 

1886. 

1887. 

1888. 

1889. 

1890. 

180L 

A  lahAtTiA 

PereU 
57 
40 
60 
41 

Peret 
59 
50 
60 
42 

Peret 
68 
67 
60 
45 

Peret 
60 
60 
60 
43 

Peret 
60 
64 
60 
43 

Peret 
50 
63 
60 
48 

Peret 
59 
62.6 
60 
46 
47 
62 
64.2 
60 

Peret 
69 
64 
60 
654 
50 
50 
54 
50 
55 
66f 
61 
66 
654 
61 

P6ret. 
60 
66.6 
60 

56.9 
45 
57 
59 
54 
62 
60 
68 
54 
68 
61 

Peret. 
59 
63 
60 
60 
61 
60 
64 
62 
62 
46 
48 
66 
66 
67 

PereL 
60 
60 
00 
55 
61 
50 
66 
61 
65 
45 
61.6 
69 
65 
68 

Peret 
60 
61 

615 
52 
44 
46 
52 
52 
66 
47 
57.6 
56 
66 
58 

Holorado........ ... 

GM>rfi'ia.  ...*t 

UlinoiB  •.••••-••••- 

Indlftiift^ --.. 

Indian  Territory  . . 
Kan&aA  ............ 

62 
64 
60 

62 

64.4 

60 

62 
65 
69 

62 

62.0 

60 

62 

62 

53| 

53 

KentuclcT  ..... .... 

MImothH --. 

'^TnTitffma,  -,wTr 

46 

574 

58 

62 

63 

5^ 
57 

64.6 
63 

66*  ' 

59 

65.2 
59 
50 

'V Aiv  "M^ATlnn 

66f 
57 
64 
60 

57i 
58 
65 
62 

Ohio 

58 
65 
60 

50 
64 
60 

Pennsjlvania 

Tenneaaee ......... 

Texas 

Utah 

50 

60 



34 
61 
56 
61 
62.6 

35 
66 
64 
50 
66 

31 

58.7 

60 

58.5 

65 

60 

Virginia 

«4 

64i 

60 

61.1 

70.8 

64.7 

Waahlnirtoxi  ..•...» 

West  Virginia 

Wisconsin 

60 

61 

63 

63 

62 

63 

62 

«3.3 

61.6 
50 

Wyominn. 

•>.... 

. 

Total  average. 

63 

63 

63 

64 

61 

63 

64 

64.2 

66 

64 

63 

63 
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The  great  difference  in  the  yield  in  the  different  States  is  worthy  of 
notice.  The  highest  average  shown  is  66  per  cent,  in  Pennsylvania 
and  MissoorL  Wisconsin,  whose  coke  is  made  from  Pennsylvania  coal, 
shows  an  average  very  nearly  the  same,  that  is,  65  per  cent.  Georgia 
shows  an  average  of  62.5  per  cent.,  which  is  evidently  high ;  Alabama  an 
average  of  60  per  cent.  The  lowest  average  is  in  Utah,  where  the  yield 
is  bat  31  per  cent.  It  should  be  constantly  borne  in  mind  that  these 
averages,  as  a  role,  are  probably  excessive,  except,  possibly,  in  some  of 
the  States  where  the  production  is  very  small  and  where  the  coal  is 
weighed  before  charging. 

Amount  and  value  of  coal  per  ton  of  coke. — For  the  first  time  in  the 
years  covered  by  this  report  we  have  statistics  of  the  amount  and  value 
of  coal  used  in  coking,  and  whether  it  was  «*run  of  mine^  or  slack.  In 
the  following  two  tables  will  be  found  a  statement  as  to  the  total 
amount  and  value  of  coal  used  in  the  manufacture  of  coke  in  the  United 
States  and  as  to  the  amount  and  value  of  coal  per  ton  of  coke  for  the 
years  1889  and  1891 : 

Amount  and  value  of  coal  used  in  the  manufacture  of  coke  in  the  United  Statee  in  2889, 

and  amount  and  value  of  Bome  per  ton  of  aohe» 


States  and  Terrltoriea. 


Alabama 

Ck)lorado 

Georgia 

niinois 

Indiana 

Indian  Territory 

Kanwaw 

Kentucky 

Montana 

liiaaonri 

li'ow  Mexico 

Ohio 

PennayWania  ... 

Tennessee 

Utah 

Virginia 

Waahington 

WeetVfrglnia... 
Wiaeonain 

Total 


Coal  used. 


Short  ton*. 

1,748,277 

299, 731 

167, 878 

19,250 

16.428 

13,277 

21,100 

25,192 

80,676 

8,485 

7,162 

132.828 

11,681,292 

626, 016 

2,217 

288,798 

6,983 

1,001,872 

36,616 


16,960,978 


Total 
▼alneofooal. 


$1,693,990 

385,378 

142,090 

11,650 

17,696 

3,319 

9,011 

9,660 

90,910 

8,U8 

9,486 

137,626 

7,160,899 

616,699 

1,419 

268,876 

16,712 

680,261 

62,759 


11,209,267 


Valne  of 

coal  per 

ton. 


$0.07 

1.28 

.90 

.61 

1.07 

.25 

.42 

.38 

3.97 

.37 

1.32 

1.04 

.62 

.88 

.64 

L08 

3.26 

.67 

3.46 


.70 


▲mount 

of coal used 

per  ton  of 

coke. 


Short  tofw. 

Leo 

L6 

L66 

L66 

1.98 

3.00 

1.66 

1.8 

2.17 

L6 

2.07 

1.76 

1.61 

1.74 

2.91 

1.68 

1.82 

1.64 

1.6 


1.66 


Value  of 

ooaltoaton 

of  coke. 


$1.64 

3.06 

1.40 

1.01 

3.13 

.60 

.66 

.68 

6.44 

.69 

3.73 

L83 

.94 

1.44 

1.86 

1.76 

4.10 

LIO 

3.93 


LOO 
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Amount  and  value  of  ooal  used  in  the  manufacture  of  coke  in  the  United  States  in  1891 

and  amount  and  value  of  acmie  per  ton  of  coke. 


States  and  Territories. 


AlAlMuna 

Colorado 

Georsla 

nitnois 

Indiana 

Indian  Territory 
Kansas.......... 

Kentucky 

Missouri 

Montana 

New  Mexico 

Ohio 

PennsylTania ... 

Tennessee 

Utah 

Virginia 

Washington 

WestV&ginla.. 

Wisconsin 

Wyoming 

Total 


Coaiused. 


Short  Umt. 

2,144,277 

452, 749 

104, 876 

10,000 

8,688 

20.561 

27,181 

64,890 

10,877 

61,667 

•    4,000 

69,320 

10,588,544 

623,177 

25,281 

285,113 

10,000 

1, 716, 076 

52,904 

4,470 


16,844,540 


Total  valBC 
of  ooaL 


12,186,707 

578,052 

148,388 

1,500 

2,172 

5,188 

18,820 

16,278 

4,143 

128,864 

6,600 

56,056 

7,818,697 

625, 571 

19,198 

227,995 

22,500 

1,084,428 

158,712 


12,499,819 


Yalne  of 

coal  per 

ton. 


$1.00 

1.26 

.90 

.15 

.25 

.25 

.51 

.25 

.40 

S.09 

1.65 

.81 

.69 

.84 

.76 

.80 

2.25 

.63 

8.00 


.766 


Amonnt  of  I    Value  of 

coal  per  ton  ooal  to  a  ton 

of  coke.        of  ooke. 


Short  tont. 
1.67 
1.68 
1.6 
1.92 
1.28 
1.17 
1.91 
1.91 
1.51 
2.12 
1.72 
1.79 
1.52 
1.71 
8.18 
L70 
1.66 
L74 
1.64 
1.66 


1.68 


|L67 

2.05 

1.44 

.29 

.57 

.54 

.97 

.48 

.60 

4.43 

2.84 

1.43 

1.05 

1.45 

2.42 

1.86 

8.74 

LIO 

4.62 


1.21 


These  tables  indicate  that  the  value  per  ton  of  the  coal  used  in  the 
manufacture  of  coke  in  1889  was  70  cents.  This  value  increased  in 
1891  to  76.5  cents.  The  selling  price  of  coke  also  increased  in  these  years 
from  $1.62  in  1889  to  $1.97  in  1891.  In  1889  the  amount  of  coal  used 
to  a  ton  of  coke  was  1.55  tons^  in  1891, 1.58  tons.  The  average  value 
of  coal  per  ton  of  coke,  therefore,  would  be  $1.09  in  1889  and  $1.21  in 
1891.  This  table  affords  an  interesting  study  as  to  the  great  variation 
in  the  price  of  coal  per  ton  of  coke  in  the  different  States. 

Condition  in  which  ooal  was  charged  into  ovens, — For  the  first  time  in 
connection  with  this  series  of  reports  the  condition  of  the  coal  charged 
into  the  ovens  has  been  ascertained;  that  is,  whether  it  was  used  as 
^^run  of  mine"  or  slack,  washed  or  unwashed.  The  results  shown  in 
the  following  table  are  somewhat  of  a  surprise,  as  it  was  generally  sup- 
posed that  a  much  larger  percentage  of  slack  was  used.  When  it  is 
noticed  that  such  a  large  proportion  of  coal  used  for  coke  is  from  Ala- 
bama and  Pennsylvania  mines,  at  which  the  object  of  mining  is  to  pro- 
duce coal  for  coke  and  not  for  sale  as  coal,  the  proportion  of  ''run  of 
mine"  will  not  seem  so  great. 

The  headings  of  the  following  table  explain  themselves.  It  is  only 
necessary  to  state  that  the  ''run  of  mine"  washed  includes  that  run  of 
mine  coal  which  is  crushed  before  being  washed. 
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Charaeter  of  coal  used  in  the  manufacture  of  coke  in  189U 


StotM  snd  Teiritories. 


AlalMuna 

Ck>loTado 

Georgia 

niinMs 

TruHaiia  ......... 

Indian  Territory 

Kansas 

Kentucky 

Mimouri 

Montana 

NewHiezico 

Ohio 

Pennsylvania ... 

Tennessee 

Utah 

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming 

Total 


Bun  of  mine, 
unwashed. 


BhartUma. 

1,043,489 

90,000 

106, 131 

0 

0 

0 

0 

11,000 

0 

0 

4,000 

5,200 

9,470,646 

184.556 

3,752 

107,498 

0 

276,259 

0 

0 


12,202,5U 


Ron  of  mine, 
washed. 


Short  tona, 
0 
0 
0 
0 
0 
0 
0 
0 
0 

34,000 
0 
0 
256,807 
0 
0 
0 
0 
0 

62,004 
0 


343,711 


Slack, 
unwashed. 


Short  UnM. 

192,238 

362,749 

0 

10,000 

0 

9,500 

27.181 

3,500 

10,377 

0 

0 

64,120 

568,106 

377,914 

21,529 

177, 615 

10.000 

1,U6,060 

0 

4,470 


2,945.359 


Slack, 
irashed. 


SkofttoiM. 

8,570 

0 

58,744 

0 

8,688 

11,051 

0 

49,890 

0 

27,667 

0 

0 

302,986 

60,707 

0 

0 

0 

324,657 

0 

0 


852,959 


TotaL 


Short  tont. 

2,144,277 

452,749 

164,875 

10,000 

8,688 

20,551 

27,181 

64,300 

10,377 

61,667 

4,000 

60,320 

10,588,544 

623,177 

25,281 

285,113 

10,000 

1,716,976 

62,004 

4,470 


16,344,540 


Of  the  total  amount  of  coal  used  77  per  cent,  was  "run  of  mine  "  and 
23  per  cent,  slack.    But  7  per  cent,  of  the  total  was  washed. 

Imports  and  exports  of  coke, — ^The  following  table  gives  the  quantities 
and  value  of  coke  imported  and  entered  for  consumption  in  the  TTnited 
States  from  1869  to  1891,  inclusive.  In  the  statement  is  included  not 
only  that  coke  which  is  entered  for  consumption  through  the  custom- 
houses, but  the  withdrawals  from  warehouses  for  consumption.  In  the 
reports  of  the  Treasury  Department  the  quantities  are  long  tons.  These 
have  been  reduced  to  short  tons  to  make  the  table  consistent  with  the 
other  tables  in  this  chapter. 

Coke  imported  and  entered  for  coneumptum  in  the  United  Statee,  1869  to  1891,  incluHve. 


llscal  year  ending 
June  30— 


1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 


Quantity. 


Short  tons. 


9,575 
1.091 
634 
1,046 
2,065 
4,068 
6,616 
6.035 
5,047 


Value. 


$2,053 

6,388 

10, 528 

0,217 

1,866 

4.588 

0,648 

8,657 

16,686 

24,186 

24,748 

18,406 


Years  ending— 


Jnne  30, 1881 
1882 
1883 
1884 
1885 

Dec.  81,1886 
1887 
1888 
1889 
1890 
1891 


Quantity. 


S?iorttons. 
15, 210 
14. 024 
20,634 
14,483 
20, 876 
28,124 
36,320 
35,201 
28,608 
20,808 
60.753 


Value. 


164,087 

53,244 

113, 114 

36,278 

64,814 

84,801 

100,312 

107, 014 

88,008 

101, 767 

223,184 


The  coke  imported  into  the  United  States  goes  chiefly  to  the  Pacifio 
coast,  where  it  is  used  in  smelting  argentiferous  lead  ores  of  the  Bocky 
Mountain  region.  The  coke  imported  is  chiefly  English  and  Welsh. 
Some  coke  from  Nova  Scotia  is  imported  into  New  England. 

The  exports  of  coke,  which  have  always  been  insigniflcant,  seem  to 
have  ceased  entirely. 
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AL.ABAMA. 

The  three  years  especially  discussed  in  this  report,  viz,  1889, 1890, 
and  1891,  were  oneventfiil  as  to  the  manufacture  of  coke  in  Alabama,  ex- 
cept as  to  the  notable  increase  in  production.  The  number  of  ovens 
increased  during  these  three  years  from  2,476  at  the  close  of  1888  to 
5,068  in  1891,  an  increase  of  more  than  100  per  cent.  The  coke  produced 
increased  from  508,611  tons  in  1888  to  1,282,496  tons  in  1891,  an  in- 
crease of  more  than  260  per  cent.  The  amount  of  coke  made  in  1889 
was  double  the  amount  made  in  1888. 

Of  the  twenty-one  establishments  in  Alabama  at  the  close  of  1891 
seventeen,  with  a  total  of  4,431  ovens,  were  in  the  Warrior  district; 
two,  with  a  total  of  567  ovens,  in  the  Oahaba,  and  two,  with  a  total  of 
70  ovens,  in  the  Coosa  district.  One  works  was  idle  in  each  of 
tliese  districts,  so  that  the  coke  made  was  made  at  eighteen  works 
with  4,892  ovens.  It  should  be  noted  in  this  connection  that  by  "num- 
ber of  establishments"  is  meant  the  number  of  firms  producing  coke 
and  not  the  total  number  of  banks  of  ovens  in  the  state.  The  Tennes- 
see Goal,  Iron  and  Railroad  Company  have  ovens  at  several  different 
places,  and  the  same  is  true  of  the  Sloss  Iron  and  Steel  Company. 
The  total  number  of  blocks  or  banks  of  ovens,  therefore,  in  Alabama 
is  considerably  in  excess  of  twenty-one. 

The  amount  of  coal  used  in  the  production  in  1891  of  the  1,282,496 
tons  of  coke  was  2,144,277  tons,  showing  a  yield  of  about  60  per  cent 
Of  this  coal  1,943,469  tons  is  reported  as  "  run  of  mine,"  192,238  tons 
as  unwashed  slack,  and  8,670  tons  as  washed  slack.  To  make  a  ton 
of  coke  1.67  tons  of  coal  were  required.  The  value  of  the  coal  is 
reported  at  $1  a  ton,  making  the  total  value  of  coal  to  a  ton  of  coke 
91.67.  As  is  stated  elsewhere,  it  must  be  noted  that  this  value  per  ton 
is  the  value  reported.  Different  works  take  different  views  as  to  the 
value  placed  upon  coal  used  in  coking,  some  estimating  its  value  at 
cost,  others  at  what  the  coal  would  sell  for  as  coal  in  the  market. 

The  following  are  the  statistics  of  the  manufacture  of  coke  in  Alabama 
from  1880  to  1891,  inclusive: 

StaU$Hc8  of  the  manufaoiwre  of  ooTcein  Aldbavut,  1880  to  1891,  incHutive. 


Yean. 

Estab- 

Ush. 

menta. 

Ovens 
built. 

Ovens 
bond- 
ing. 

Goalnaed. 

Coke  pro- 
duced. 

Total 

valneof 

coke  at 

ovena. 

Valne 

of  coke 

at  ovens. 

Yield 
of  coal 
in  coke. 

1880 

4 

4 

6 

6 

8 

11 

14 

15 

18 

10 

20 

21 

316 

416 

536 

767 

(a)976 

1,076 

(a)  1,301 

1,555 

2,475 

8,944 

4,805 

6.068 

100 
120 

""122" 

242 

16 

1,012 

1.862 

406 

427 

371 

60 

Short  timi. 
106,283 
184, 881 
261,839 
359, 699 
413,184 
607,034 
635, 120 
650,047 
848,608 
1, 746.  277 
1,809,964 
2, 144,  277 

Short  Umi. 

60,781 

109,083 

152,040 

217,531 

244,000 

301, 180 

376,054 

825,  C20 

508,511 

1, 030, 510 

1,  072. 942 

1,282,496 

$183,068 

826,819 

425,940 

698,473 

600,185 

755,645 

003,302 

775,090 

1 189, 570 

2,372,417 

2,580,447 

2,086,242 

Per  ton. 
$8.01 
8.00 
2.70 
2.75 
2.50 
2.50 
2.65 
2.39 
2.34 
2.30 
2.41 
2.33 

Percent 
57 
50 
58 

00 
00 
60 
60 
60 
60 
60 
60 
•0 

1881 

1882 

1883 

1884 

1883 

1888 

1887 

1888 

1889 

1890 

1891 

•  One  establia\imeTit  mtvde  co\&«  oti  tbe  eronnd. 
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COLORADO. 

Colorado  is  still  the  most  important  coke  producing  state  oatside  of 
those  which  draw  their  supplies  from  the  coal  beds  of  the  Appalachian 
field.  It  is  the  only  one  of  the  states  of  the  Far  West  that  is  a  large 
producer  of  coke,  though  Montana  has  rapidly  increased  its  product 
in  each  of  the  three  years  especially  covered  by  this  report.  There  has 
been  a  marked  increase  in  the  production  of  coke  of  Colorado  since 
18>S8,  the  production  of  1891  being  nearly  100,000  tons  in  excess  of  the 
production  of  1888,  the  total  for  the  last-named  year  being  179,682 
tons  and  for  1891  277,074  tons.  The  number  of  ovens  also  shows  a  nota- 
ble increase,  having  grown  from  602  in  1888  to  948  in  1891,  an  increase 
of  more  than  50  per  cent.  Durin  g  these  years,  however,  there  has  been  a 
decrease  in  the  average  value  of  coke  at  the  ovens,  the  value  in  1888  hav- 
ing been  $4  a  ton,  in  1889  $3.43,  in  1890  93.90,  dropping  in  1891  to  $3.24. 

The  largest  part  of  the  coke  produced  in  this  state  is  from  what  has 
been  termed  the  Trinidad  or  El  Moro  district,  this  district  producing 
176,859  tons  of  the  total  of  277,074  tons.  There  were  produced  in  what 
may  be  termed  the  Crested  Butte  district  94,785  tons,  the  remainder 
having  been  produced  in  the  San  Juan  district. 

The  growth  of  the  coke  industry  in  this  state  during  the  twelve 
years  covered  by  this  report  is  remarkable.  The  production  for  1880 
was  25,568  tons.  This  had  arisen  in  189  L  to  277,074  tons,  an  increase  of 
more  than  1,000  per  cent.  Indeed,  the  indications  at  the  present  time 
are  that  Colorado  will  be  the  chief  coke-producing  section  of  the  Rocky 
Mountain  territory  and  of  the  coal  fields  further  west  for  years  to  come, 
at  least.  Of  the  452,749  tons  of  coal  made  into  coke  in  Colorado  in 
1891,  362,749  tons  were  unwashed  slack,  90,000  tons  being  <<run  of 
mine.''  Indeed,  coking  in  Colorado  is  almost  exclusively  for  the  pur- 
pose of  consuming  the  slack  produced  in  the  operation  of  mining  coal 
for  the  market. 

The  amount  of  coal  required  to  make  a  ton  of  coke  was  1.63  tons^ 
This  was  valued  at  $1.26  per  ton,  making  the  cost  of  coal  to  the  ton  of 
coke  $2.05. 

The  foUowing  are  the  statistics  of  the  manufacture  of  coke  in  Colorado 
for  the  years  1880  to  1891,  inclusive. 

StaiUUoa  of  ihe  manufaeture  of  coke  in  Colorado,  1880  to  1891. 


1380 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
188B 
1890 
1891 


Bstab- 

lish- 

ments. 


1 
2 

6 
7 
8 
7 
7 
7 
7 
0 
8 
7 


OreiiB 
bnUt. 


200 
267 
344 
862 
400 
434 
483 
532 
602 
834 
916 
048 


Ovens 

build. 

ing. 


60 

0 

0 

0 

24 

0 

0 

0 

100 

50 

30 

21 


Coal  used. 


Short  torn. 
51,891 
97,508 
180,549 
224.089 
181,068 
208, 069 
228,060 
297,487 
274, 212 
299, 731 
407,023 
452, 749 


Coke  pro- 
daoed. 


Short  tona. 

25,568 
48,587 
102.105 
183.997 
115,719 
131, 960 
142, 707 
170, 698 
179. 6fi2 
187,  638 
245,756 
277,074 


Total 

▼altte  of 

coke  at 

ovens. 


\ 


8145,226 
267,156 
476,665 
584,578 
409,980 
512, 162 
568,120 
682,778 
716, 305 
643,  479 
959,246 
896, 9&4 


Value 

of  coke 

at  ovena. 


Per  ton. 
$5.68 
5.29 
4.67 
4.86 
8.45 
3.88 
3. 99 
4.00 
4.00 
3.43 
3.90 


Yield  of 

coal  in 

coke. 


Per 


cent, 

48 

50 

67 

60 

64 

63 

62.6 

64 

65.6 

63 

60 


\ 
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GBOBGIA. 

Thero  has  been  but  little  change  in  the  status  of  coke-making  in 
Georgia  in  the  last  three  years,  except  a  slight  increase  in  production. 
There  is  the  same  number  of  works  and  of  ovens.  The  table  shows 
some  fluctuations  in  the  value  and  a  little  in  the  yield  of  coal,  but 
Georgia's  coke  production  has  but  little  influence  on  the  general  mar- 
ket. 

The  statistics  of  the  production  of  coke  in  this  state,  1880  to  1891, 
are  as  follows: 


StatiBtie$  of  the  manufacture  of  coke  in  Georgia,  1880  to  1891,  inelueive. 


Yean. 


1880 
1881 
1882 
1883 
1884 
1885 
1889 
1887 
1888 
1889 
1890 
1891 


EsUb- 

lish. 

mentfl. 


2 
2 

2 
1 
1 
1 
1 


Oyens 
built. 


140 
180 
220 
264 
300 
300 
300 
300 
290 
300 
800 
800 


Ovens 
band- 
ing. 


40 
40 
44 
36 


Coal  uaed. 


Short  ton». 

63,402 

68,960 

77,670 

111.  687 

132,113 

117, 781 

136, 183 

158,482 

140.000 

167, 878 

170,388 

164,875 


Cokepro> 
daoed. 


Short  Umt. 
88,041 
41, 376 
46,602 
67,012 
79,268 
70,669 
82,680 
79,241 
83,721 
94,727 
102,233 
103, 057 


Total 

▼alae  of 

ookeat 

ovens. 


$81,789 
88.753 
100,194 
147, 166 
169,192 
144,198 
179, 031 
174, 410 
177,907 
149,059 
150,995 
231,878 


Value  of 

aookeat 

ovens, 

per  ton. 


$2.15 
2.15 
2.16 
2.20 
2.13 
2.04 
2.17 
2.20 
2.12 
1.57 
L48 
1.25 


Yield  of 

ooelin 

coke. 


PsroMit 
60 
60 
00 
60 
60 
60 
00 
50 
60 
60 
00 
62.5 


The  attempts  to  make  coke  on  a  large  scale  in  Illinois  have  been 
practically  abandoned,  at  least  for  the  present  and  until  some  more 
satisfactory  way  of  dealing  with  the  coals  of  the  character  of  those  of 
Illinois  has  been  developed.  Extraordinary  efforts  have  been  made  in 
this  State  to  establish  a  coke  industry,  chiefly  with  a  view  to  utilizing 
the  large  amount  of  slack  coal  that  now  goes  to  waste.  The  chief  dif- 
ficulty in  coking  is  due  to  the  impurities  in  the  coal.  "So  methods  that 
have  yet  been  employed  on  a  large  scale  have  produced  a  coke  free 
enough  from  these  impurities  and  good  enough  in  other  repects  to 
make  it  a  blast-furnace  fuel.  A  washing  plant  of  a  kind  never  before 
used  in  Illinois  is  being  erected  for  the  purpose  of  treating  the  slack 
coal  of  this  state  on  an  extensive  scale.  K  this  separating  plant  is 
successfrd  in  removing  the  sulphur,  which  is  the  impurity  that  reduces 
the  value  of  the  coke  made  from  the  coals  of  this  state,  no  doubt 
further  attempts  to  coke  these  coals  will  be  made. 

The  following  are  the  statistics  of  the  manuflEU^ture  of  coke  in  Illi- 
nois for  the  years  from  1880  to  1891: 
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8iaUatie$  of  manufacture  ofeoke  in  IllinoU,  1880  to  1891, 


1880 
1881 
1882 
1883 
1884 
1S85 
1886 
1887 
1888 
1889 
1890 
1801 


EttAb- 

liBb. 

ments. 


8 

6 

7 
7 
0 
9 
9 
8 
8 
4 
4 
1 


Orens 
bnUt. 


176 
176 
304 
316 
32S 
320 
335 
278 
221 
149 
148 
25 


Oyen* 

bnUd- 

lug. 


Coal  nB«d. 


Short  Umt. 
81,240 
35,240 
25,270 
31, 170 
30,168 
21,487 
17,806 
16,596 
13,020 
19,250 
9,000 
10,000 


Coke  pro- 
dnoed. 


Short  ton*. 

12, 700 

14,800 

11,400 

18,400 

13,095 

10,850 

8,103 

9,198 

7,410 

11.583 

5,000 

5,200 


Total 

▼alue  of 

coke  at 

oyens. 


$41,050 
45,850 
29,050 
28,200 
25,689 
27,798 
21,487 
19,594 
21,038 
29,764 
U,250 
11,700 


Value  of 

ooke  at 

ovens, 

per  ton. 


13.30 
8.10 
2.55 
2.10 
1.96 
2.68 
2.65 
2.13 
2.84 
2.57 
2.25 
2.25 


Yield  of 

ooal  in 

ooke. 


Por  cent, 

41 

42 

45 

43 

43 

48 

46 

55.5 

56.9 

60 

55 

52 


This  table  shows  a  great  fluctuation.  In  1880  there  were  six  estab- 
lishments in  the  state  producing  coke  with  176  ovens,  the  amount  of 
coke  produced  being  12,700  tons.  In  1884  the  number  of  establish- 
ments was  nine,  the  number  of  ovens  325,  the  amount  of  coke  produced 
13,095  tons.  In  1800  the  number  of  establishments  had  dropped  to 
four,  the  number  of  ovens  to  148,  the  coke  produced  to  5,000  tons,  the 
smallest  total  production  in  any  of  the  twelve  years,  though  in  1891 
the  number  of  establishments  had  dropped  to  one  and  the  number  of 
ovens  to  25.  The  production  in  1891,  however,  was  200  tons  greater 
than  in  1890. 

INDIANA. 


Indiana  is  another  state  like  Illinois,  in  which  persistent  attempts 
to  produce  coke  on  a  large  scale  have  been  practically  failures,  though 
for  the  last  six  years  some  coke  has  been  produced  in  each  year,  the 
production  going  as  high  as  17,658  tons  in  1887  and  dropping  to  3,798 
tons  in  1891.  I^ere  is  an  abundance  of  coal  in  Indiana  that  is  good 
coking  coal.  This  mixed  with  the  noncoking  block  coals  ought  to  pro- 
duce in  some  one  of  the  many  flue  ovens  that  are  used  in  Europe  a 
coke  that  would  be  valuable  for  many  purposes,  if  not  for  blast-furnace 
use,  while  the  saving  of  the  by-products  would  make  the  manufacture 
of  coke  a  financial  success. 

The  statistics  of  the  manufacture  of  coke  from  1886  to  1891,  both  in- 
clusive are  given  in  the  following  table.  No  coke  was  made  in  Indiana 
from  1879  to  1885,  both  inclusive. 

StoHsUca  of  manufacture  of  coke  in  Indiana  from  1886  to  1891, 


1886 
1887 
1888 
1880 
1890. 
1891. 


Estab- 

liob- 

ments. 


4 
4 
3 

4 
4 
2 


Ovens 
built. 


100 
119 
103 
111 
101 
84 


Ovena 
build- 
ing. 


18 


Coal  uaed. 


Short  tont. 
13,030 
35,600 
26,547 
16,428 
11,753 
8.688 


Cokepro- 
daoed. 


Short  torn. 
6,124 
17,658 
11,9S6 
8,301 
6,013 
3,798 


Total 
Talae  of 
ooke  at 

ovens. 


$17,963 
51,141 
31,993 
25,922 
19.706 
7,596 


Valneof 

coke  at 

ovens, 

per  ton. 


$2.93 
2.81 
2.68 
3.12 
8.277 
2.0Q 


Yield  of 

coal  in 

ooke. 


Per  tent. 
47 
50 
45 
51 
61 
44 


\ 


\ 


380 


MINERAL   RESOURCES. 


IN^BIAK  TBBBITOBT. 

The  coke  works  of  the  Osage  Ooal  and  Milling  Company,  located  at 
Mc  Alester,  still  continues  the  only  one  in  the  Indian  Territory.  The  de- 
velopment of  this  works  during  the  twelve  years  covered  by  this  re- 
port is  shown  in  the  following  table.  The  number  of  ovens  has  in- 
creased from  twenty  to  eighty;  the  coke  produced,  from  1,546  to  9,464 
tons  in  1891,  the  largest  production  in  any  one  year,  except  in  1887,  when 
10,060  tons  were  produced.  The  report  as  to  the  yield  of  coal  in  coke 
shows  a  gradual  lessening  of  the  yield.  The  probability  is  that  the  re- 
X)ort  for  1891,  which  shows  a  yield  of  46  per  cent.,  is  much  nearer  the 
actual  facts  than  that  shown  in  previous  years. 

The  statistics  of  the  manufacture  of  coke  in  the  Indian  Territory 
from  1880  to  1891  are  as  follows: 


StaiUtUss  of  the  manufacture  of  ooke  in  the  Indian  Territory,  1880  to  1891, 


Yean. 


1880 
1881 
1882 
1683 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Estab- 
lish- 
ments. 


Ovens 
built. 


20 
20 
20 
20 
20 
40 
40 
80 
80 
78 
78 
80 


Ovens 

baUd- 

ing. 


Goal  used. 


Short  ton». 

2,494 

2,852 

3,266 

4,150 

3,084 

5.781 

10. 242 

20. 121 

13, 126 

13,  277 

13. 278 

20,551 


Coke  pro- 
dnced. 


Short  ton», 
1,546 
1.768 
2,025 
2,573 
1,912 
8,584 
6,351 
10.060 
7,602 
6,639 
6,639 
9,464 


Total 

valae  of 

coke  at 

ovens. 


$4,638 

5,304 

6,075 

7,719 

5,736 

12,902 

22,229 

33,435 

21,755 

17,957 

21,577 

30,483 


Value  of 

coke  at 

ovena, 

per  ton. 


18.00 
8.00 
3.00 
8.00 
8.00 
3.60 
3.30 
3.33 
2.90 
2.70 
8.25 
8.22 


Tieldof 

ooal  in 

ooke. 


FertmL 
62 
62 
62 
62 
62 
62 
62 
50 
57 
60 
50 
46 


KANSAS. 

The  production  of  coke  in  Kansas  is  chiefly  for  domestic  purposes 
and  the  smelting  of  lead,  most  of  the  coke  in  the  state  being  made  by 
the  lead  smelters  for  their  own  use.  The  production  has  shown  but 
little  fluctuation  since  1886,  the  amount  produced  that  year  being  12,493 
tons.  In  none  of  these  six  years  has  the  production  been  less  than 
12,311  tons  or  greater  than  14,950  tons,  the  amount  being  practically 
what  is  necessary  to  keep  the  lead  smelters  in  operation. 

There  was  a  slight  increase  in  the  number  of  ovens  in  1891,  and  an 
increase  of  about  2,000  tons  in  the  production,  as  compared  with  1890. 
The  yield  of  coal  in  coke  in  1891  is  reported  as  52  per  cent.,  which  is 
probably  nearer  the  actual  facts  than  the  percentages  given  in  previous 
years. 

The  statistics  of  the  manufacture  of  coke  in  Kansas  from  1880  to  1891 
are  as  follows: 
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8iatistic8  of  the  manufacture  of  coke  in  Kansae,  1880  to  1891. 


Yean. 


1880 
1881 

1882 
1883 
18S4 

I'^So 

1588 
1880 
1890 
1891 


Estab- 

Uah- 

menta. 


2 
3 

3 
4 

4 
4 

4 
4 
6 
6 
7 
6 


Ovens 
built. 


6 

15 
20 
23 
23 
23 
36 
39 
38 
68 
68 
72 


Ovens 

boild. 

ing. 


Coalased. 


Short  tons. 

4,800 

8,800 

9,200 

13, 400 

11, 500 

15,000 

23. 062 

27,  604 

24,934 

21,600 

21.809 

27,181 


Coke  pro- 
duced. 


Bhorttom. 

3,070 

5,670 

6,080 

8,430 

7,190 

8.050 

12,493 

14,950 

14,831 

13, 910 

12,311 

14, 174 


Total 

value  of 

coke  at 

ovens. 


$0,000 
10,200 
U,460 
16,560 
14,580 
13.255 
19, 204 
28. 575 
29,073 
26  593 
29,116 
33,296 


Value  of 
coke  at 
uvena, 

par  ton. 


$1.06 
1.80 
1.70 
1.96 
2.02 
1.65 
1.54 
1.91 
1.96 
1.91 
2.365 
2.34 


Yield  of 

coal  in 

coke. 


Percent. 
64 
64.4 
65 
62.9 
62.5 
53f 
54.2 
54 
59 
64 
56 
52 


KENTUCKY. 

Kentucky  is  rapidly  assuming  a  position  of  considerable  importance 
as  a  coke-producing  state,  chiefly  by  reason  of  the  recent  developments 
in  Bell  county,  in  the  southeastern  part  of  the  state,  in  the  neighbor- 
hood of  Middlesborough  and  Pineville.  The  coke  from  this  section  is 
among  the  best  cokes  of  the  South  and  is  giving  most  excellent  results 
in  the  blast  furnace.  The  mines  are  well  located  and  will  permit  of  an 
almost  indefinite  expansion  of  production. 

There  are  four  districts  in  this  state  in  which  coke  is  made:  The  first, 
the  Cincinnati  district,  which  includes  the  ovens  on  the  Ohio  Biver  in 
Kentucky  opposite  Cincinnati;  the  second,  the  Louisville  district, 
which  includes  the  ovens  near  that  city;  (at  both  of  these  places  slack 
coal  from  the  coal  yards  is  all  that  is  used,  the  coal  being  brought  from 
the  Upper  Ohio) ;  the  third  district,  the  western  district,  which  has  been 
thoroughly  described  in  previous  volumes  of  Mineral  Besources,  and 
the  fourth,  the  southeastern,  as  noted  above.  It  is  only  the  latter  two 
districts  that  are  of  importance,  and  it  is  only  the  southeastern  that  is 
growing  with  any  rapidity.  Practically,  all  of  the  increase  in  the  last 
three  years  has  been  in  this  district. 

The  statistics  of  the  manufacture  of  coke  in  Kentucky  from  1880  to 
1891  are  as  follows : 


Statiitios  of  the  manufacture  of  coke  in  Kentucky,  1880  to  1891, 


Yean. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Estab. 

Ush- 

menta. 


6 
5 
5 
5 
5 
5 
6 
6 
10 
9 
9 
7 


Ovens 

built. 


45 

45 

45 

45 

45 

83 

76 

98 

132 

166 

175 

115 


Ovens 

boild. 

ing. 


2 

100 

303 

24 


Coalased. 


Short  torn. 

7,206 

7,406 

6,006 

8.437 

3,451 

5,075 

9,055 

29,129 

42,642 

25,192 

24,372 

64,390 


Coke  pro- 
duct. 


Short  tons, 

4,250 

4,370 

4,070 

5,025 

2,223 

2,704 

4,528 

14,565 

23,150 

13,021 

12,343 

33,777 


Total 

value  of 

coke  at 

ovens. 


$12,250 
12, 630 
11,530 
14,425 
8,760 
8,489 
10,082 
31,730 
47,244 
29,769 
22,191 
68,281 


Value  of 
coke  at 
ovens, 

I>er  ton. 


f2.8S 
2.89 
2.83 
2.87 
3.94 
3.14 
2.23 
2.18 
2.04 
2.28 
1.797 
2.02 


Yield  of 

coal  in 

coke. 


Percent. 
60 
60 
59 
60 
64 
53 
50 
50 
54 
52 
61 
62 


\ 


\ 
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It  is  x>0S8ible  that  a  portion  of  the  production  for  1889,  1890,  and 
1891  should  be  credited  to  Tennessee.  Some  of  the  ovens  are  on  or 
very  near  the  boundary  line  between  Kentucky  and  Tennessee,  a  part 
of  the  coal  coked  being  from  mines  in  both  states.  It  is  difficult,  there- 
fore, to  say  to  which  state  the  coke  should  be  credited,  as  the  report 
gave  Kentucky  as  the  location  of  the  ovens  we  have  included  the  figures 
in  the  above  table. 

MISSOURI. 

About  the  same  statement  can  be  made  regarding  the  production  of 
Qoke  in  Missouri  as  is  made  regarding  Kansas.  The  three  works  at 
which  coke  is  made  in  this  state  are  all  in  connection  with  zinc  works, 
the  coke  being  made  especially  for  zinc  smelting.  At  some  of  tilie  works, 
if  not  all,  the  coke  is  twenty-four-hour  coke.  The  value  given  for  the 
coke  must  be  regarded  as  simply  an  estimate,  representing  about  the 
cost  of  manufacture.  It  is  believed  that  the  jaeld  given  in  the  years 
1889, 1890  and  1891  is  too  high.  The  probabiHty  is  that  the  figure  for 
1888  is  nearer  correct,  though  for  well-made  coke  even  this  is  too  high 
However,  as  the  coke  is  burned  but  twenty-four  hours,  it  may  be  that 
the  yield  is  greater  than  would  be  the  result  of  longer  burning. 

The  statistics  of  the  production  of  coke  in  Missouri  from  1887,  when 
coking  began  in  this  state,  to  1891,  are  as  follows: 

Statistioa  of  the  manufaoture  of  coke  in  MUaouri,  1887  to  1891. 


Yeun. 


1887 
1888 
1889 
1890 
1891 


Estab- 
lish- 
ments. 


1 
1 
8 
3 
8 


Ovens 
baUt. 


i 

4 

9 

10 

10 


Orens 

bnUd- 

ing. 


Coal  used. 


Short  torn. 
6,i0« 
5,000 
8,485 
9,491 
10,877 


Coke  pro- 
daced. 


Short  iont. 
2,970 
2,600 
6,r75 
6,136 
6,872 


Valne  of 

ookeat 

OTons,  per 

ton. 


$10,895 

9,100 

6,800 

9,240 

10.000 


Total 

valne  of 

ookeat 

ovens. 


18.60 
3.60 
1.10 
1.61 
L45 


Yield  of 

ooalin 

ooke. 


PercenL 
55 

52 
62 
65 
66 


MONTANA. 

Montana  is  rapidly  assuming  a  position  of  some  prominence  as  a  coke- 
producer  in  the  Bocky  Mountain  states.  Quite  a  number  of  deposits 
of  coal  well  adapted  to  coke-making  have  been  found  in  the  coal  field 
near  the  entrance,  or  at  least  not  far  distant  from  the  entrance,  of  the 
Yellowstone  park,  the  two  fields  from  which  coke  is  made  being  known 
as  the  Gardner  and  the  Bozeman  fields.  A  full  description  of  the  coal 
deposits  from  which  this  coke  is  made  has  been  given  in  previous  vol- 
umes of  Mineral  Eesources,  and  need  not  be  repeated  here.  It  can  be 
said  of  the  coke  in  a  general  way  that  it  averages  from  9  to  17  per 
cent,  in  ash,  with  a  slight  trace  of  sulphur,  and  finds  a  ready  market  at 
Butte,  Anaconda,  Helena,  and  other  places  in  its  immediate  neighbor- 
hood. Coke  is  made  only  when  coal  contracts  leave  a  surplus.  One 
of  the  works  whose  production  is  reported  did  not  run  to  more  than  half 


COKE. 


383 


ita  capadfy  in  1891,  the  ooal  contracts  preventing  it.  At  this  works, 
Also,  the  coal  used  was  from  a  vein  giving  a  high  percentage  of  ash. 
The  one  -worked  at  the  close  of  the  year  nms  as  low  as  9  per  cent,  in 
uh. 

A  stady  of  the  table  will  show  the  remarkable  development  in  the 
prodnction  of  coke  in  this  state  since  1887,  the  production  in  that  year 
being  but  7,200  tons  while  in  1891  it  was  29,009  tons.  The  high  sell- 
ing price  as  well  ae  the  low  percentage  of  yield  are  noticeable.  The 
eoal  in  this  district  is  a  cretaceons  coal,  high  in  volatile  constitnente. 

The  Btatistics  of  the  man  nfoctnre  of  coke  in  Montana  from  1883, 
when  ovens  were  first  reported,  to  1891  are  as  follows : 

StatUlie*  of  On  mannfaet^n  nf  eoktia  Mo»taita,  18BS  to  1891. 


Ttu*. 

J£ 

bum' 

bnUd' 

CodoHd 

Coka  pro. 

Vklacef 

TBI  Da  or 

OTUkt. 

MlU. 

1 

37 

1 

UO 

IK 

MM 

S:i 

WHS 

akorfCant. 

J 

u,tn 

Si 

•13.  to 

u.n 

I.W 

•.Tl 
1.11 

Tt-OM 
M.«M 

Ptrttnl. 

L 

M 

« 

H>ir    MSXICO. 

The  coke  industry  in  New  Mexico  has  never  asaomed  any  importance 
A  small  amoout  is  prodnced  from  year  to  year  for  ase  in  the  silver 
smelters  of  the  state.  The  seventy  ovens  boilt  in  this  state  in  188i 
have  been  entirely  wrecked,  so  that  in  1891  all  of  the  coke  made  was 
made  on  the  groond.  The  statistics  of  the  manofoctnre  of  coke  in  New 
Mexico  from  1882,  when  coke  ovens  were  first  reported,  until  1891  are 
as  follows : 

StaUiUet  of  t)i4  mMMfanture  tf  mIu  i*  ITtw  Mv^eo,  ISSttolSSl. 


Yun. 

»mw. 

a? 

tog.' 

c— 

'f:.T 

yJu^ot 

v:i^^' 

1 

1 

i 

70 
70 

70 

!! 

u 

1 

0 

i 

gikorttOH. 

l.HO 

i.S 

31.889 

B,S80 
*.000 

Skorttoiu. 

.000 

.oot 

1«,M2 

1  !l3S 
U.710 

:aii 

,900 

•0.00 

1 

W.TOO 

II 

io;«s 

i 

•  ^OMW 

muih. 

Nuata 

ii*l<»a 

idU,  with  ■ 

saTange 

*p»>it7  0f 

lOtODlM 

oh. 
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OHIO. 

There  was  a  notable  falling  off  in  the  production  of  coke  in  Ohio  firom 
1890  to  1891,  the  production  of  1891  being  the  smallest,  with  one  ex- 
ception (1886),  of  any  of  the  twelve  years  covered  by  this  report. 

The  production  of  coke  in  this  state  has  been  divided  into  two  dis- 
tricts, the  Cincinnati  district,  including  the  ovens  near  that  city,  and 
the  Ohio  district,  which  includes  aU  the  ovens  in  the  remainder  of 
the  State. 

Cincinnati  district — All  of  the  coke  made  in  this  district  is  from  the 
dust  and  screenings  of  the  coal  yards  at  Oincinnati  and  from  the  coal 
boats  and  barges  that  bring  coal  from  the  Upper  Ohio,  chiefly  from 
Pittsburg  and  the  Kanawha  region  of  West  Virginia. 

The  largest  block  of  ovens  in  this  district  is  that  at  North  Bend,  on 
the  Ohio  river,  a  short  distance  below  Oincinnati,  which,  when  in  oper- 
ation, use  slack  from  Pittsburg.  These  ovens  were  not  operated  at  aU 
in  1891,  hence  the  great  falling  off  in  production  shown  in  the  follow- 
ing table,  the  production  of  1890  having  been  43,278  tons,  the  largest 
production  reported.  This  dropped  in  1891  to  9,080  tons.  Two  coke 
works  in  Cincinnati,  that  have  for  some  years  made  coke  from  screen, 
ings,  have  abandoned  its  manufacture.  The  number  of  works  has, 
therefore,  dropped  from  Ave  to  three.  The  yield  of  coal  in  coke  for 
1891,  as  given  in  the  table,  viz.,  67.6  per  cent.,  is  evidently  too  high,  as 
is  the  yield  given  in  the  report  for  1890.  While  the  coal  used  is  chiefly 
Pittsburg  and  Kanawha,  which  should  give  the  same  results  in  the 
ovens  of  Cincinnati  as  are  given  in  the  ovens  of  Pittsburg  and  the 
Kanawha  district,  the  methods  of  burning  the  coke  at  Cincinnati  are 
not  so  economical  as  those  employed  in  the  ovens  located  in  the  dis- 
tricts from  which  this  coal  comes,  and  consequently  the  yield,  instead 
of  being  in  excess  of  the  yield  in  the  home  districts,  should  be  below. 
The  yield  is  probably  less  than  60  per  cent. 

The  statistics  of  the  manufacture  of  coke  in  the  Cincinnati  district 
from  1880  to  1891  are  as  follows : 

SiatisHcB  of  ^  manufaeture  of  eoke  in  ih€  Cincinnati  diafriof,  Ohio,  1880  to  1891. 


1880 

1831 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1801 


Satab- 

lish- 

ments. 


6 
5 

t 


Oven* 
boUt. 


82 

67 

67 

82 

82 

150 

156 

146 

150 

180 


Ovens 

build- 
ing. 


0 

0 
0 
0 
0 
0 
0 
20 
12 
0 
0 
0 


CoalnBed. 


ahort  tont. 
16,  Ul 
20,607 
19.687 
83.978 
82,134 
17,480 
17, 015 
56,733 
63,217 
75,802 
68,266 
13,403 


Coke  pro- 
dnced. 


Short  Umt. 
10.326 
18,237 
12,545 
20,106 
18,840 
10.062 
10,566 
32,894 
35,868 
45,108 
43,278 
9,080 


Value  of 

coke  at 

ovens,  per 

ton. 


14.00 
4.11 
8.78 
8.28 
3.24 
8.27 
2.09 
2.91 
2.67 
2.68 
8.97 
8.47 


Total 
value  of 
coke  at 
ovena. 


$42,255 
54,489 
47,487 
65,990 
61,072 
85,873 
81,688 
95,754 
96,618 
120,889 
171,848 
81,629 


Yield  of 

coal  in 

coke. 


Mn(. 

64 

64 

64 

69 

69 

61 

62.1 

56 

57 


617.6 
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Ohio  district — ^This  district  indades  all  of  the  ovens  coking  Ohio  coal^ 
and  comprises  the  ovens  of  the  Oherry  Yalley  Iron  Works,  at  Leeto- 
nia;  the  Federal  Yalley  Goal  Oompany,  in  the  Hocking  Yalley,  and 
the  coke  works  in  the  vicinity  of  Stenbenville  and  Bridgeport  The 
production  in  this  district  has  not  varied  greatly  in  the  last  four  years, 
the  highest  production  being  in  1890,  when  it  was  31,355  tons,  and  the 
lowest  production  being  in  1891,  when  it  was  29,638  tons. 

Oreat  fluctuations,  however,  in  the  production  of  coke  in  this  dis- 
trict in  the  entire  twelve  years  covered  by  the  report  will  be  noted. 
The  range  has  been  from  24,366  tons  in  1886  to  106,232  in  1881.  These 
fluctuations  show  the  efforts  that  have  been  made  to  produce  coke  on 
a  commerdal  scale  in  Ohio  as  well  as,  to  an  extent,  the  fluctuations  in 
value  of  pig  iron. 

The  following  table  gives  the  statistics  of  the  production  of  coke  in 
the  Ohio  district  for  the  years  1880  to  1891  : 

StaH8He$  of  tU  manufacture  of  coke  in  the  Ohio  diitrict,  Ohio,  1880  to  1891. 


1880 

1881 
1882 
1883 

1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


E«tab- 

liah- 

mento. 


11 

11 

12 

18 

14 

8 

10 

10 

9 

8 

8 

6 


Ovens 
boUt. 


581 
009 
615 
025 
675 
560 
478 
435 
391 
316 
298 
291 


Orens 

bnUd- 

Ing. 


25 
0 
0 
0 
0 
0 
0 
208 
0 
0 
1 
0 


Co-««l.  Ccjj^ 


Short  Um9. 

156, 312 

180,438 

161,880 

118.524 

76,030 

61,316 

42, 317 

108,251 

60,084 

56,936 

58,655 

66,917 


Short  torn. 
90,270 
106,232 
91,677 
67,728 
43,809 
28,454 
24,366 
00,110 
81,326 
30,016 
81,355 
29,638 


Total 

value  of 

coke  at 

ovens. 


$213,650 

243,289 

218,676 

159, 670 

95,222 

73.850 

40,899 

180,227 

70, 712 

67,328 

46,242 

45,872 


Value  of 

coke  at 

ovena,  per 

too. 


12.37 
2.30 
2.39 
2.36 
2.17 
2.60 
1.68 
2.12 
2.25 
2.24 
1.47 
L53 


Yield  of 

coal  in 

eoke. 


Pireent. 
67 
59 
67 
57 
58 
56 
67| 
55| 
51 

52.7 
53.4 
53 


Total  production  of  coke  in  Ohio. — ^In  the  following  table  the  statistics 
of  the  production  of  coke  in  the  several  districts  of  Ohio  for  the  years 
1880  to  1891  are  consolidated: 

Statietice  of  the  manitfaeture  of  coke  in  Ohio,  1880  to  1891, 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1801. 


Eatab* 

lish 
menta. 


15 
15 
16 
18 
19 
13 
15 
15 
15 
18 
13 
9 


Ovens 
built. 


616 
641 
647 
682 
732 
642 
560 
585 
547 
462 
443 
421 


Ovena 

build- 
ing. 


25 
0 
0 
0 
0 
0 
0 


12 
0 
1 
0 


Coal  used. 


Short  Umi. 

172,453 

201,046 

181, 577 

152,502 

108,164 

68,796 

59,832 

164,974 

124,201 

132, 828 

126,921 

69,820 


Cokepio- 
duced. 


Short  font, 

100,596 

119,469 

103,722 

87,834 

62,709 

39,416 

84,932 

93,004 

67,194 

75,124 

74,633 

88,718 


Total 

value  of 

coke  at 

ovena. 


$255,906 
297,728 
266,113 
225,660 
156,294 
109,723 

94,042 
245,981 
166,  330 
188,222 
218,090 

76,901 


Value  of 

coke  at 

ovena,  per 

ton. 


$2.64 

2.49 

2.57 
2.67 
2.49 
2.78 
2.69 
2.66 
2.48 
2.60 
2.92 
1.90 


Yield  of 

ooalin 

ooke. 


Firctnt, 
68 
59 
67 
68 
68 
67 
69 
66 
54 
56 
69 
66 


6442  MIM- 


-25 
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Of  the  69,320  tons  of  coal  used  in  the  production  of  ooke  in  tbia 
state  in  1891,  but  5,200  tons  was  run  of  mine,  64,120  tons  being  un- 
washed slack.  The  amount  of  coal  used  to  a  ton  of  coke  was  1.79  tons, 
worth  80  cents  a  ton  or  $1.43  per  ton  of  coke  produced. 

PENNSTIiVANIA. 

Of  the  10,258,022  tons  of  coke  produced  in  the  United  States  in  1889, 
Pennsylvania  made  7,659,055  tons,  or  74.6  per  cent. ;  of  the  11,608,021  tons 
made  in  1890,  Pennsylvania's  make  was  8,560,245  tons,  giving  the  same 
percentage  as  in  1889 ;  while  of  the  10,352,688  tons  produced  in  1891, 
Pennsylvaniamade  only  6,954,846 tons  or  only  67.4  percent.  Thisdecline 
both  in  product  and  percentage,  in  1891  was  due,  as  has  already  been 
stated,  to  the  great  strike  in  the  Oonnellsville  region  and  the  stoppage 
of  the  blast  furnaces  of  the  Shenango  and  Mahoning  valleys  for  some 
months  early  in  1891  to  restrict  the  production  of  pig  iron.  The  great 
reduction  of  the  production  of  coke  in  Pennsylvania  in  1891  was  in  the 
Oonnellsville  region,  the  make  of  the  region,  which  was  5,930,428  tons 
in  1889  and  6,464,156  tons  in  1890,  having  fiAllen  to  4,760,665  tons  in 
1891. 

The  statistics  of  the  production  of  coke  in  Pennsylvania  by  districts 
for  1889, 1890,  and  1891  are  given  in  the  following  tables.  The  names 
of  the  districts,  which  are  in  every  case  geographicsJ,  indicates  their 
location: 

Cokeproduotion  in  PeniuyUania  in  1889,  by  diitrioU, 


DUtricU. 


EttiO) 

liBh- 

ments. 


Allegheny  IConntain . . 

Allegheny  Valley 

Beaver  

BloMbnrg 

Broad  Top 

dearfield-Center 

ConoeUayiUe 

Oreenaburg 

Irwin...... 

Pittaburg 

Beynoldaville-Walaton. 
Upper  ConnellaTllle . . . 

Total 


16 
i 
8 
2 
5 
6 

29 
2 
4 

17 
8 

18 


100 


Kmn- 
her  of 


1,000 

198 

00 

407 

589 

071 

14.458 

50 

696 

600 

1,747 

1.668 


22,  la 


Num- 
ber of 
ovena 
bnUd- 
ing. 


20 
0 
0 
0 
0 
0 
430 

16 
0 

21 
0 

80 


667 


Coalnaed. 


Short  toni. 

664,112 

13,105 

3,100 

31,806 

152,090 

195.478 

8, 832. 871 

32, 070 

373, 913 

233. 571 

514,461 

635,220 


11,581,292 


Ooke  pro- 
duced. 


Short  tont, 

354,288 

6,569 

1,858 

18,422 

91,256 

120,734 

5,930.428 

20,459 

248,448 

141,324 

313,  OU 

417,263 


7,659,055 


Value  of 
ooke  at 
ovena. 


$601,064 

10,538 

8,848 

47,766 

186,718 

215, 112 

7,974,633 

21,523 

851,304 

283.402 

436,857 

609,828 


10, 743, 492 


price 
per 
ton. 


$1.69 
1.62 
2.07 
2.59 
2.05 
1.78 
L84 
L05 
1.44 
2.00 
1.89| 
1.46 


Yield 

of 
ooal 

in 
ooke. 


1.40 


PercL 
63.5 
50 
60 
58 
60 
6L7 
67 
63.8 
65 
60.5 
60.8 
65.6 
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Coke  production  in  FennBylvania  in  1890,  by  diitrieU, 


DLitrloti. 


AUegheny  Mountain .. 

Allefbeny  Valley 

Beaver  

Bloasbnrg 

Broad  Top 

Clearfield  Center 

ConnellfTiUe 

Qreenaourg 

Irwin 

Pittaborg 

BeynoldsTille-Walaton 
Upper  ConnellaTille . . . 

Total 


Satab 

liib- 

ments. 


16 
8 

8 
2 
5 
7 

28 
2 
4 

U 
8 

14 


108 


berof 
ovena. 


1,171 

148 

90 

407 

482 

701 

15,805 

68 

661 

541 

1,737 

1.509 


23,430 


Num- 
ber of 
ovena 
build- 
ing. 


0 
0 
0 
0 

16 
0 

30 
0 
0 
0 
0 

28 


74 


Coalnaed. 


Short  tont. 

633,974 

33,049 

4,010 

41,785 

247,823 

831,104 

9,748,449 

44,000 

270,476 

149,280 

662,966 

889,277 


18,046,143 


Coke  pro- 
duced. 


Short  Umt. 

402,614 

18,733 

2,148 

23,106 

157,208 

212,286 

6,464,156 

80,261 

172,329 

98,964 

406,184 

677,246 


8,560,246 


Value  of 
coke  at 
ovena. 


1730,048 

40,204 

4,664 

62,804 

814,416 

391,957 

12,637,870 

44,290 

256.458 

171,465 

771,996 

1,008,102 


16, 838, 674 


Arer- 
age 

price 
per 
ion. 


$1.81 
2.14 
2.12 
2.70 
2.00 
1.86 
L94 
L46 
1.488 
1.82 
1.90 
L746 


L91 


Yield 
ofooal 

in 
coke. 


PtteL 
63.6 
56.6 
63.6 
55.6 
63 
64 
66 
68.7 
63.7 
63 
62 
64.9 


66 


Coke  production  in  Penneylvania  in  1891,  hy  dietricte. 


DiatricU. 


AUegbeny  Mountain .. 
Allegbeny  Vallo> . .  - . . . 

Beaver  

Bloeabuxg 

Broad  Top 

Clearfleld-Center 

ConnellaTille 

Greenaburg 

Irwin 

PitUbnrg 

B^ynoldaviUe-Walston 
Upper  ConnellaTille . .. 

Total 


Eatab- 

Uah- 

menta. 


16 
8 
8 
2 
5 
7 

83 
2 
4 

13 
7 

14 


109 


Kum- 
be^'of 
ovena. 


1,201 

148 

88 

407 

448 

666 

17.661 

58 

696 

500 

1,747 

1.724 


25,824 


Num- 
ber of 
OTona 
build- 
ing. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
11 
0 
0 


11 


Coalnaed. 


Short  torn. 

708,523 

21,883 

4.224 

46,084 

146.008 

293,542 

7,083,705 

38,188 

823,099 

154,054 

760,100 

1,000,184 


10,588,544 


Coke  pro- 
duced. 


Short  tom. 

448,067 

U,314 

2,332 

24,351 

90,728 

183, 911 

4,760,666 

22.441 

197,082 

94,160 

470,479 

649,316 


6,964,846 


Value  of 
ookeat 
ovena. 


1782, 175 

25,909 

6,663 

66,196 

197,048 

839,082 

8,903,454 

86,627 

266,061 

201.458 

744,096 

1,1U,066 


12,679,826 


ATor- 
aee 

price 
per 
ton. 


11.74 
2.29 
2.85 
2.72 
2.17 
1.84 
1.87 
1.63 
1.35 
2.14 
1.58 
1.71 


L82 


Yield 
of  coal 

in 
coke. 


Porot, 
63 
52 
65 

53 
62 
63 
67 
69 
61 
61 
61 
65 


66 


In  each  of  these  three  years  the  production  of  each  of  the  important 
coking  districts  of  this  state  outside  of  the  ConneUsville  has  shown  a 
marked  increase.  The  Allegheny  Mountain  district,  which  includes  the 
ovens  along  the  line  of  the  Pennsylvania  railroad  from  Gallitzin  east> 
ward  over  the  crest  of  the  Alleghenies  to  beyond  Altoona,  increased 
from  354,228  tons  in  1889  to  448,067  tons  in  1891 ;  the  Clearfleld-Center 
district,  located  chiefly  in  the  two  counties  from  which  it  derives  its 
name,  from  120,734  tons  in  1889  to  183,911  tons  in  1891;  the  Eeynolds- 
ville-Walston  district,  in  the  northwestern  part  of  the  state,  from 
313,011  tons  in  1889  to  470,479  tons  in  1891;  and  the  Upper  ConneDs- 
ville,.  sometimes  called  the  Latrobe,  from  417,263  tons  in  1889  to 
649,316  tons  in  1891. 

A  comparison  of  these  tables  with  the  table  of  total  production  of 
the  United  States  shows  that  six  districts  in  the  State  produced  over 
100,000  tons  of  coke  in  1891;  just  the  number  of  States  exclusive  of 
Pennsylvania  that  produced  this  amount.  The  Allegheny  Mountain, 
Beynoldsville-Walston  and  Upper  ConneUsville  districts   each  pro- 
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duced  more  coke  in  1891  than  any  of  the  States^  with  the  exception 
of  Alabama,  Pennsylvania,  and  West  Virginia. 

Of  the  cosd  consumed  in  the  manufacture  of  coke  in  the  State  in  1891, 
9,470,646  tons  were  "  run  of  mine,''  256,807  tons  "run  of  mine''  washed, 
558,106  unwashed  slack,  and  302,985  washed  slack.  In  round  numbers, 
three-fourths  of  all  of  the  "run  of  mine,"  flve-sevenths  of  all  of  the 
washed  "  run  of  mine,"  29  per  cent,  of  all  of  the  unwashed  slack  and 
three-sevenths  of  the  washed  slack  coked  in  the  United  States  were 
coked  in  Pennsylvania  ovens.  It  required  1.52  tons  of  coal  to  make  a 
ton  of  coke.  This  was  worth  69  cents  a  ton  of  coal  or  $1.05  for  the 
amount  of  coal  required  to  make  a  ton  of  coke. 

In  the  following  table  is  given  the  statistics  of  the  production  of 
coke  in  Pennsylvania  for  the  years  1881  to  1891 : 

StatiiHca  of  the  manufaoiure  of  ooke  in  PenntyUmnia,  1881  to  1891. 


EsUb- 
ments. 


Ovens 
buUt 


Ovens 

bnUd- 
ing. 


CoaloMd. 


Coke 
prodnoed. 


Totel 
Tslneof 
ooke  at 

ovens. 


Valae 
of  ooke 

at 

ovens, 

per  ton. 


Yield  of 

ooalin 

ooke. 


1881 
1882 
1883 
188i 
1885 
1886 
1887 
1888 
1889 
1890 
1881 


182 
137 
140 
145 
183 
108 
161 
120 
109 
100 
109 


10,881 
12,424 
13,610 
14,285 
14,563 
16,314 
18,204 
20.381 
22,143 
23,430 
25,824 


761 
642 
211 
232 
817 

2,558 
802 

1,665 

667 

74 

11 


Short  Umt. 

6,893,503 

6, 149, 179 

6,823,275 

6,204,604 

6,178,600 

8,290,849 

8,938,438 

9,673,097 

11, 681, 292 

13,046,148 

10,688,644 


SlwrttcnM. 
8,437,708 
3,945,034 
4,438,464 
8,822,128 
8,9»1,805 
6,406,697 
6,832,849 
6,645,779 
7,659,065 
8,560,245 
6,954,846 


15,898,579 

6,183,686 

6,410,387 

4,783,230 

4,981.666 

7,664,023 

10,746,362 

8,230,769 

10,743,492 

16,833,674 

12,679,826 


$1.70 
1.56 
L22 
L25 
L25 
L42 
1.84 
L26 
1.40 
1.91 
1.82 


PtfMIlt 

64 

64 

66 

62 

64.6 

65.2 

«i 

68 
66 
65 
66 


An  inspection  of  this  table  will  show  the  growth  of  the  coke  industry 
in  Pennsylvania  in  these  eleven  years.  The  number  of  ovens  has  in- 
creased 2}  times,  and  the  production  of  coke  increased  in  about  the 
same  proportion. 

The  Oonnellsville  district. — ^The  Oonnellsville  district,  which  still  re- 
mains the  most  important  coke-producing  center  in  the  United  States, 
and  one  of  the  most  important  in  the  world,  has  been  so  thoroughly 
described  in  previous  volumes  of  ^^  Mineral  Besources  "  as  to  require  only 
the  briefest  reference  here.  It  may  be  well  to  say,  however,  that  the 
Oonnellsville  coal  basin  is  in  the  southwestern  part  of  Pennsylvania, 
some  50  or  60  miles  from  Pittsburg.  It  is  a  slender  prong,  separated 
from  the  upper  coal  measures,  and  may  be  regarded  as  extending  from 
south  of  Latrobe,  on  the  Pennsylvania  railroad,  in  a  southwesterly 
direction,  to  the  Virginia  line,  forming  a  basin  some  3  miles  wide  and 
SO  miles  long,  almost  without  a  fault,  the  beds  yielding  from  8  to  10 
fdet  of  workable  coal.  The  same  trough  that  contains  the  Oonnells- 
ville coal  extends  northwesterly  from  Latrobe,  but  the  Oonnellsville 
region  proper  is  regarded  as  extending  no  farther  north  than  the  vicinity 
of  Latrobe.    The  district  north  of  the  Oonnellsville  proper  has  been 
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designated  in  these  reports  as  the  ^<  Upper  Connellsyille:"  it  is  known 
locally  as  the  ^^  washed-coal  district." 

In  this  district  there  are  approximately  55,000  to  60,000  acres  of 
coking  coal  stQl  onworked.  This  refers  to  the  OonneUsville  seam  alone. 
There  are  in  this  district  several  other  seams  of  coal  lying  under  the 
Oonnellsyille  seam  that  will  be  available  to  make  a  coke  much  above 
the  average  of  cokes  when  the  Connellsville  vein  is  exhausted. 

The  following  are  the  statistics  of  the  manufacture  of  coke  in  the 
OonneUsville  region  from  1880  to  1891: 

StoHtUea  of  the  wu^n^faetwre  of  eoke  in  the  ConnelUtfille  reffion,  Peimtylvania,  1880  to  1892. 


Efltab- 

Ush. 

mants. 


OrvnB 
bant. 


0T8D» 

build- 
ing. 


Coal  used. 


Ookeiwo* 
dnoea. 


Total 

Talaeof 

ookeat 

OTCns. 


Value 
ofooke 

OTonat 
par  ton. 


Yiddof 
ooalin 
ooke. 


ino 

1881 
1882 

1888 
1884 
1885 
1886 
1887 
1888 
1889 
1880 
1891 


87 
70 
72 
74 
78 
68 
86 
73 
38 
29 


7,2U 
8,208 
0,283 
10, 176 
10,643 
10,471 
11.324 
11,023 
12,818 
14,458 
15,865 
17,551 


731 
654 

582 

101 

200 

48 

1,885 

98 

1,320 

430 

80 

0 


SKorttom. 
8,867,856 
4,018,782 
4,628,786 
5,355,380 
4,829,054 
4,683,831 
6,805,460 
6,182,846 
7,101,708 
8,832,371 
0,748,449 
7,083,705 


Short  toru. 
2,205,946 
2.689,002 
8,048,394 
3,552,402 
8,192,105 
8,096,012 
4,180,521 
4,146,089 
4,955,553 
5,930,428 
6,464,156 
4,760.665 


18,948.648 
4,301,573 
4,473.789 
4,049,738 
8,607,078 
8,776,888 
5,701,086 
7,437,669 
5,884.081 
7,974.633 

12,537,370 
8,003,454 


$L79 
L63 
1.47 
1.14 
LIS 
1.22 
1.86 
1.79 
1.19 
1.34 
1.94 
1.87 


P§rctnL 


PHoeM  of  OonneUsville  coke. — ^There  has  been  a  remarkable  uniformity 
in  the  prices  of  OonneUsville  coke  in  1891.  Early  in  the  year  the  strike 
in  the  OonneUsville  region  made  aU  quotations  nominal,  but  it  can  be 
furly  said  that  aU  through  1891  frimace  coke  ruled  at  $1.90  per  ton, 
free  on  board  at  OonnellsviUe;  foundry  coke  at  $2.30,  and  crushed  coke 
at  $2.65.  These  prices  were  shaded  somewhat  towards  the  close  of 
the  year.  The  average  value  for  the  entire  year,  as  shown  by  a  pre- 
ceding table,  was  $1.87  a  ton. 

The  foUowing  table  gives  the  ruling  prices  of  blast-furnace  coke  free 
on  board  at  the  ovens  for  the  past  eleven  years : 

Monthly  prieea  ofConnelUville  hlast-furnaoe  ooke  free  on  hoard  at  ovene. 


IContha. 


January... 
FebroaiT. 

Mai«h 

April 

May 

Jane , 

July 

An^uat... 
Saptember 
Odobar... 
KoTcmbar 
naeoiuDor . 


1881. 


$1.60-81.75 
1.60-  1.75 
1.60-1.75 
1.60-  1.75 
1.60-1.65 
1.60-1.65 
1.60-1.60 
1.60 
1.60 
1.60-1.65 
1.60-1.65 
1.60-  1.70 


1882. 


$L  70-81. 80 
1.70-  1.80 
1.70-  1.75 
L70-  1.75 
L  66-  1. 70 
L6a-  1.65 
1.35-  1.50 

1.35 
1.25-1.35 

1.25 
1.25-1.35 
1.15-L35 


1888. 


|L  15-81. 20 

1.20-  1.10 

1.05 

1.05 

.95-  L05 

.90 

.90 

.90 

1.00 

LOO 

1.00 

1.00 


1884. 


$1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
LIO 
1.10 
1.10 
1.10 


1685. 


$1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
L20 
1.20 
L20 
L20 
L20 
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Monthly  prtoes  of  ConnelhviUe  hlasUfumace  ookefree  on  hoard  at  ovens — Continaed. 


Honths. 


Jmnaxy .. 
February. 
March.... 

t&f.::::: 

Jnne 

July 

Auffost... 
September 
October... 
November 
December. 


1886. 


$1.20 
1.20 
1.35 
1.86 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
L50 


1887. 


$1.50 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


1888. 


$1.75 
1.75 
$1.25-L50 
LOO 
1.00 
LOO 
LOO 
LOO 
LOO 
LOO 
L25 
L26 


1880. 


$1.26 
L25 
L26 
L16 
LIO 
LIO 
$L0»-L10 
LOO 
L25-L50 
L50 
L75 
L75 


1880. 


$L76 
L76 
2.15 
2.16 
8.15 
2.16 
2.16 
8.15 
2.16 
2.16 
2.15 
2.16 


1801. 


$L00 
L90 
L90 
LOO 
LOO 
LOO 
LOO 
LOO 
L85 
L85 
L80 
L80 


The  Upper  ConnelUville  district — ^This  district,  as  stated  in  previoos 
reports,  includes  that  x>ortion  of  the  trough  or  basin  in  which  the  Con- 
nellsville  coke  is  found  that  is  located  northerly  from  a  point  just  below 
Latrobe.  The  coal  differs  somewhat  from  that  found  in  the  lower  jxart 
of  the  basin,  and,  as  stated  previously,  the  district  is  known  as  the 
^<  washed-coal  district."  It  is  one  of  the  most  important  coking  districts 
in  the  amount  of  product  in  the  country.  Its  product  among  the  dis- 
tricts of  Pennsylvania  is  surpassed  only  by  the  Gonnellsville. 

In  this  district  1,000,184  tons  of  coal  were  used  in  the  production 
of  coke  in  1891.  Of  this  618,755  tons  were  '^ run  of  mine"  unwashed, 
256,807  tons  ^<run  of  mine"  washed,  70,957  tons  unwashed  slack  and 
nut,  and  53,665  unwashed  slack. 

The  following  are  the  statistics  of  the  manufacture  of  coke  in  the 
Upper  Gonnellsville  region  for  the  years  1880  to  1891 : 

Statiaiio9  of  the  man^faeture  of  eoke  in  the  Upper  ConneHeville  dUtriet,  ISSO  to  1891, 


Years. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1888 
1880 
1881 


EstAb- 

lish. 

ments. 


8 
10 
11 
U 
11 
11 
12 
16 
16 
18 
li 
14 


Ovens 
bnUt. 


787 
086 
1,118 
1,118 
1,118 
1,168 
1,337 
1,442 
1,077 
L568 
1.560 
1,724 


Otsds 

buUd- 

lug. 


0 

0 

0 

0 

0 

40 

20 

87 

0 

80 

28 

0 


CoAliised. 


Short  Umt. 
810,027 
588,024 
660,174 
668,882 
406,804 
555,785 
001, 331 
717,274 
657,066 
635,220 
880,277 

1,000,184 


Coke  pro- 
dnoed. 


Short  torn, 
220,488 
848,728 
876,018 
880,058 
204,477 
810,297 
442,068 
470,283 
441,066 
417,263 
577,246 
640,816 


Vslne 

of  coke 

at  ovens, 

per  ton. 


$1.78 
LOO 
L48 
L06 
LOO 
L08 
L20 
L70 
L40 
L46 
L746 
L71 


Total 
value  of 
coke  at 

ovens. 


$387,046 
548,862 
686,508 

422,174 
8U,665 
846,168 
672,078 
840,144 
617,180 
600,828 
1,006,102 
1,111,056 


Yield  of 

ooalin 

ooke. 


68 
58 
68 

60 

67 

64.1 

6&6 

68 

66.6 

64.0 

65 


Allegheny  Motmtain  district. — ^This  district  is  now  the  fourth  in  im- 
portance in  Pennsylvania,  it  having  been  surpassed  in  production  in 
1891  by  the  Beynoldsville-Walston.  It  includes  not  only  the  ovens 
along  the  Pennsylvania  railroad,  comprising  those  on  both  slopes  of 
the  Alleghenies  in  Oambria  and  Blair  counties,  but  the  ovens  in  Som- 
erset county  as  well. 

The  following  are  the  statistics  of  the  manufiEusture  of  coke  in  the  Al- 
legheny Mountain  district  of  Pennsylvania  for  the  years  1880  to  1891: 
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StatitHea  of  the  manufacture  of  coke  in  the  Alleghenjf  Mountain  diefriet  of  Penneylvaniaf 

1880  to  1891. 


Yean. 


1880 
1881 
1682 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1800 
1801 


Estftb- 

Ush- 

mento. 


8 
• 

10 
10 
12 
11 
10 
10 
12 
10 
16 
16 


Orens 
built. 


201 

371 

481 

682 

614 

623 

670 

004 

960 

1,069 

1,171 

1,201 


Oreni 
build- 
ing. 


0 

0 

0 

0 

0 

82 

14 

150 

145 

20 

0 

0 


Coaln8«d. 


Short  tont. 
201,345 
225.563 
284.544 
200,348 
241,460 
827,066 
851,070 
461,922 
521,047 
564,112 
633.974 
708,523 


Coke  pro- 
dnoed. 


Short  Um$. 
127,525 
144,480 
179.580 
185,842 
156,290 
212,242 
227.309 
297,724 
335,689 
354,288 
402,514 
448,067 


Value 
of  ooke 

at 

ovens, 

pefton. 


$2.27 
2.28 
2.10 
1.78 
1.80 
L80 
1.64 
2.25 
1.43 
1.69 
1.81 
1.74 


Total 

value  of 

coke  at 

ovens. 


$289, 
329, 

877, 
3«0, 

ao8, 

286, 
874, 
671, 
479, 
601, 
730, 
782, 


929 
198 


641 
213 
689 

013 
487 
845 
964 
048 
175 


Yield  of 

ooalin 

coke. 


PareenL 
63 
64 
63 
68 
65 
66 

64.8 
64.4 
64.4 
63.5 
63.5 
63 


Most  of  the  coal  used  at  the  ovens  in  this  district  is  '^mn  of  mine" — 
611,643  tons  of  the  708,523  tons. 

OlearfieldrCenter  district. — ^This  district,  formerly  known  as  the  Snow 
Shoe,  has  shown  a  remarkable  increase  in  production  in  the  twelve 
years  covered  by  this  rex)ort  from  100  tons  in  1880  to  212,286  tons  in 
1890  and  183,911  tons  in  1891.  The  increase  in  the  three  years  specially 
covered  by  this  report  has  been  notable — ^from  115,338  tons  in  1888  to 
the  amounts  in  1890  and  1891  given  above.  About  half  of  the  coal 
used  in  the  district  is  ^^run  of  mine,"  though  many  of  the  ovens  were 
built  originally  to  use  slack.  The  quality  of  the  coke  has  proven  so 
good  that  it  has  been  found  profitable  to  use  a  large  proportion  of  ^<run 
of  mine." 

The  statistics  of  the  manufacture  of  coke  in  the  Olearfield-Oenter  dis- 
trict for  the  years  1880  to  1891  are  as  follows: 

StaiUtiee  of  manufacture  of  ooke  in  the  Clearfield-Centor  (fittKof,  Fenmtjflvania,  1880  to 

1891. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1880 
1891 


Bstab- 

llsh- 

menta. 


1 
2 
1 
1 
1 
2 
8 
6 
6 
6 
7 
7 


Ovens 
built. 


0 

50 

60 

60 

60 

245 

299 

523 

601 

671 

701 

666 


Ovena 

build* 

ing. 


0 
0 
0 
0 
0 
0 
20 
10 
0 
0 
0 
0 


Coal  used. 


Short  tont. 

200 

20,026 

25,000 

26,500 

33,000 

60,720 

84,870 

154,566 

172,999 

195.473 

831,104 

293,542 


Coke  nro- 
duoeo. 


Value 
of  ooke 

at 

ovens, 

per  ton. 


Short  tona. 

100 

18,850 

17,160 

18,696 

28.481 

48,103 

55,810 

97,852 

115,338 

120.734 

212,286 

188, 9U 


$2.00 
L70 
LOO 
1.50 
1.40 
1.46 
1.70 
2.02 
1.51 
1.78 
1.86 
L84 


Total 

value  of 

oojceat 

ovena. 


1200 

22,605 

27,406 

28,844 

82,849 

70,331 

94,877 

108,096 

174,220 

215, 112 

891, 957 

889,082 


Yield  of 
coal  in 
ooke. 


FarctnL 

50 

67 

60 

71 

71 

68 

66 

63.3 

66.6 

6L7 

64 


The  Broad  Top  district. — In  this  district  are  included  all  the  ovens  in 
what  is  known  as  the  ''Broad  Top  coal  fields,"  the  ovens  being  situated 
in  Bedford  and  Huntingdon  countiea. 
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The  atatiBtics  of  the  mannfactnre  of  coke  in  the  Broad  Top  legion, 
Pennsylvania,  for  the  years  1880  to  1891,  are  as  follows : 

StatUUet  of  ike  man^faelure  of  eok$  in  the  Broad  Top  region,  Pmineylvama,  1880  to  2891, 


1880 
1881 
1882 
1888 
1884 
1885 
1886 
1887 
1888 
1889 
1880 
1801 


Estab- 

liah- 

monU. 


6 
6 
6 
6 
5 
6 
5 
6 
6 
5 
5 
5 


Ovens 
bnlU. 


188 
188 


848 
4S8 
687 
662 
681 
601 
680 
482 
448 


Ov«Di 
build- 
ing. 


106 

106 
60 

110 
0 
0 

100 
0 
0 
0 

16 
0 


Coal  used. 


Short  tons. 
02,804 
111.609 
170,687 
220,082 
227,064 
190,836 
171, 187 
262,780 
106,016 
152,000 
247,828 
146,008 


Coke  pvo* 
dnoel. 


Short  torn, 

61,180 

06,660 

106,111 

147, 164 

161,060 

112,078 

108,294 

164,636 

119,469 

91,256 

167,208 

90,728 


Value 
of  ooke 

•t 
oTene, 
per ton. 


$2.40 
2.61 
2.06 
1.84 
1.74 
1.66 
L78 
2.11 
2.40 
2.06 
2.00 
2.17 


Totia 
▼alueof 
ooke  at 


$128,748 
167,074 
216,079 
271,602 
264,669 
185,666 
187,891 
847,061 
286.666 
188,718 
814,416 
197,048 


Yield  of 

ooal  in 

ooke. 


66 

60 


56 

68.8 

62.6 

61 

60 


The  fluctuations  in  the  production  of  coke  in  this  district  in  the  last 
three  years  are  notable,  91,266  tons  in  1889;  157,208  tons  in  1890,  the 
largest  production  of  any  year  but  one  in  the  twelve  years  covered  by  the 
above  table;  90,728  tons  in  1891,  the  lowest  production  since  1881.  AH 
of  the  coal  used  in  this  district  in  coking  is  reported  to  be  ^^run  of  mina" 

Pittsburg  district. — ^Practically  all  the  coal  used  in  this  district  is 
slack,  mostly  from  the  several  levels  of  the  Monongahela  Biver,  which 
is  brought  to  Pittsburg  by  barges.  The  Pittsburg  seam  of  ooal  at 
Pittsburg  does  not  make  a  good  coke.  It  contains  too  much  volatQe 
matter  and  makes  a  spongy  coke.  The  district  includes  the  ovens  at 
and  near  Pittsburg.  The  ovens  in  Washington  county  that  use  slack 
from  the  mines  of  that  county  are  also  included  in  the  Pittsburg  district 

The  statistics  of  the  manufacture  of  coke  in  the  Pittsburg  district, 
Pennsylvania,  for  the  years  1880  to  1891,  are  as  follows : 

SiaHeHoe  of  ike  wuMufaotwre  of  ooke  in  ike  Pittehnrg  dietrict,  Penmeglvamia,  1880  to  1891. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1880 
1890 
1891 


Xetab- 

liah- 

mente. 


21 
21 
21 
20 
20 
17 
18 
20 
22 
17 
14 
13 


Ovens 
built. 


534 
638 
557 
542 
535 
416 
730 
880 
980 
600 
541 
690 


Orena 

buUd- 
ing. 


0 
0 
0 
0 
0 
4 
0 
286 
0 

21 
0 

U 


Coal  need. 


Short  tent, 
194,898 
178,500 
114,966 
119,810 
97,867 
91,101 
228,874 
866,184 
428,880 
238,571 
149,230 
154,064 


Coke  pro- 
dnoed. 


Short  tono, 

106,074 

96,810 

64,779 

66,820 

63,857 

46,930 

138,646 

177,097 

264,156 

141,324 

93,984 

94.160 


Value 
of  ooke 

at 

ovena, 

per  ton. 


$2.40 
2.16 
2.07 
L89 
L87 
1.66 
L88 
L78 
1.88 
2.00 
L82 
2.14 


value  of 
ooke  at 


$264,600 
206,966 
184,878 
126,020 
99,911 
72,600 
221,617 
816,646 
860,818 
288,402 
in,  466 
901,468 


Yield  of 

ooal in 

ooke. 


66 
64 

81 
66 
65 

61.6 

60.6 

48.4 

62 

60.6 

68 

61 


There  has  been  a  notable  decrease  in  production  since  1888.  Fnless 
coke  is  scarce  and  high  in  price  it  does  not  pay  to  produce  at  some  works 
in  this  district. 
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Beaver  district. — ^A  small  amount  of  coke  is  made  in  this  district  each 
year  for  nse  in  local  mannfiEu^tories.  The  demand  fluctuates  greatly  at 
times. 

The  following  are  the  statistics  of  the  manufacture  of  coke  in  the 
Beaver  district,  Pennsylvania,  for  the  years  1880  to  1891 : 

StaHgUei  of  Hu  mam^faetur9  of  eoke  in  the  Boaeer  dUtriet,  Penmfflvamia,  1880  to  1891. 


StUb- 
Uah- 


Onsnt 
bout. 


Ovens 

boUd- 

Ing. 


CoaloMd. 


Coke 
d 


ke  rao- 
pomL 


Total 
▼alne  of 
coke«t 

OTCIII. 


Value 

of  coke 

«t 

ovens, 
per  ton. 


Yield  of 

ooslin 

coke. 


1882 
1883 
1884 
1886 
1886 
1887 
1888 
1888 
1880 
1801 


6 

6 
6 
6 

i 
4 
8 
8 
4 
8 
8 
8 


106 

106 

106 

107 

88 

89 

87 

66 

145 

00 

80 


Short  tonM, 

8,018 

6,887 

11,609 

19,610 

8.260 

686 

698 

26,207 

262 

8,100 

4,010 

4,224 


/SftorftofW. 

4,880 

4,833 

7,960 

12,895 

1,890 

438 

411 

18,818 

176 

1,853 

2,148 

2,332 


«10,150 

0,018 

15,124 

21,062 

2,168 


646 
24,187 

260 
8,848 
4,664 
6,668 


$2.08 
2.08 
LOO 
L70 
1.56 
1.69 
L57 
L76 
L48 
2.07 
8.12 
8.85 


61 

68 

68 

64 

68 

68 

69 

55 

66.6 

60 

53.5 

65 


AUegheny  VaUey  district. — ^This  district  includes  the  coke  works  of 
Armstrong  and  Butler  counties  and  one  of  those  in  Olarion  county, 
the  other  ovens  in  the  latter  county  being  included  in  the  Beynolds- 
ville-Walston  district. 

An  of  the  21,883  tons  of  coal  used  in  this  district  in  1891  was  un- 
washed slack,  the  ovens  having  been  built  for  the  sole  purpose  of  using 
slack. 

The  statistics  of  the  manuCeM^ture  of  coke  in  the  Allegheny  Yalley 
district  for  the  years  1880  to  1891  are  as  follows : 

BlaUaUm  of  iK$  mam/vifaei%iT9  of  ooU  in  ike  Allegheny  VdOey  dUtriet^  PenneylvanUi,  1880 

to  1891,  iuolueive. 


1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1881 


Sstsb 

llsh. 

msnts. 


6 

6 
6 
6 
7 
5 
5 
5 
5 
4 
8 
8 


Ovens 

bnill. 


97 
109 
159 
160 
209 
208 
208 
288 
876 
198 
148 
148 


Ovens 

build. 

lug. 


0 
0 
0 
0 
0 
0 
0 
88 
0 
0 
0 
0 


Coslnsed. 


Short  tont, 
45,855 
55,676 
76,000 
64,810 
55,110 
28,630 
51,580 
77,666 
37,792 
13,105 
83,049 

.      21,888 


Gokepro' 
dnoed. 


Short  toru, 
28,470 
29,650 
41,897 
84,868 
81,430 
15,326 
28,048 
44,621 
21, 719 
6,569 
18,738 
11.814 


Total 

Tslne  of 

cokeet 

ovens. 


149,068 
64,664 
80,294 
62,982 
54,850 
80,151 
44,422 
84,913 
86,008 
10.588 
40,204 
25,909 


Valne 
of  ooke 

St 

ovens, 
per  ton. 


92.10 
2.18 
1.92 
L81 
1.75 
1.97 
L54 
1.90 
1.66 
1.62 
2.14 
2.89 


Yield  of 

ooslin 

ooke. 


Por  etnt. 
52 
53 
55 
54 
57 

53.6 
56 
57.1 
57.6 
50 
56.6 
52 


BejfnoldsviOe-  Walston  district. — ^This  district  continues  to  hold  its  po- 
sition as  one  of  the  most  important  coking  districts  in  the  United  States. 
In  production  it  was  surpassed  in  1891  in  Pennsylvania  only  by  the 
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Gonnellsyille  and  Upper  OonneUsville  districts,  and  outside  of  Penn- 
sylvania its  production  was  surpassed  in  1891  only  by  the  states  of 
Alabama  and  West  Virginia. 

TUs  district  includes  aU  of  the  ovens  on  the  Bochester  and  Pittsburg 
railroad,  as  well  as  those  on  the  low-grade  division  of  the  Allegheny 
Yalley  road  and  the  Dagus  mines  of  the  New  York,  Lake  Erie  and 
Western.  A  fall  description  of  the  district  will  be  found  in  previous 
volumes  of  ^<  Mineral  Besources." 

The  following  are  the  statistics  of  the  manu&cture  of  coke  in  the 
Beynoldsville-Walston  district  for  the  years  1880  to  1891: 

Siati$tie9  of  the  manufacture  of  coke  in  the  ReynoldetHle-  WateUm  dietricty  Penne^lvama^ 

1880  to  1891. 


1880 
1881 
1882 
1883 
1884 
1886 
1886 
1887 
1888 
1889 
1890 
1891 


Batab- 

Ush- 

menta. 


8 

4 
6 
6 
7 
8 
9 
11 
9 
8 
8 
7 


Orena 
bnUt 

Ovens 
build- 
ing. 

CoalnAed. 

Coke  pro- 
duoed. 

Total 

valae  of 

ookeat 

ovena. 

Valne 
of  coke 

at 

ovena, 

per  ton. 

Yield  of 

ooal 
in  coke. 

iSftorf  eofu. 

Short  ton$. 

Ptre^nL 

117 

0 

45,055 

28,090 

146,859 

$1.86 

62 

125 

2 

99,489 

44,260 

80,785 

1.86 

44 

177 

0 

87,314 

44,700 

80,339 

1.80 

51 

228 

0 

76,580 

87,044 

66,584 

L77 

48 

321 

0 

159, 151 

78, 6M 

U3,155 

1.44 

49 

000 

148 

183,806 

114,400 

153,795 

1.345 

62 

783 

500 

271,037 

161,828 

217,884 

L85 

50.7 

1,492 

184 

507,320 

316*107 

502,728 

1.88 

62.3 

1,636 

100 

404,846 

258,662 

320,203 

1.26 

62.7 

1,747 

0 

514,461 

818,011 

486,857 

LMS 

60.8 

1,737 

0 

652,966 

406,184 

771,996 

LOO 

62 

1,747 

0 

760.100 

470,470 

744,098 

1.68 

61 

The  increase  in  production  in  this  district  in  the  twelve  years  cov- 
ered by  the  report  will  be  noticed. 

Blossburg  district — In  this  district  are  included  the  two  establish- 
ments maUng  coke  from  the  coal  of  the  Blossburg  coal  field.  All  ot 
the  coal  used  is  washed  slack. 

The  foUowing  are  the  statistics  of  the  manufacture  of  coke  in  the 
Blossburg,  Pennsylvania,  district  from  1880  to  1891 : 

Statietioe  of  the  manufacture  of  coke  in  the  Bloeehurg  dietrietf  Fenniylvania,  1880  to  189L 


Yean. 


1880 
1881 
1882 
1883 
1R84 
1885 
1886 
1887 
1888 
1889 
1800 
1881 


Eatab- 

liah- 

menta. 


1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 


Ovena 
bnUt 


200 
200 
200 

344 
844 
296 
405 
406 
407 
407 
407 
407 


Ovent 
build- 
ing. 


0 
0 
0 
0 
82 
0 
0 
0 
0 
0 
0 
0 


Coaloaed. 


Short  torn. 

72,520 

88,055 

100, 119 

71,028 

62,365 

46,480 

136, 136 

182,623 

62,063 

31,806 

41,785 

46,064 


Cokepxo- 
dnoed. 


Short  ton: 
44,836 
56,085 
64,526 
44,090 
39,013 
26,975 
81,801 
103,873 
88,052 
18.422 
23,196 
24,351 


Total 

value  of 

ookeat 

ovena. 


Valne 
ofooke 

at 

ovena, 

per  ton. 


$184,600 

168,250 

193,500 

122,150 

93,763 

60,428 

174,582 

234,622 

81,400 

47,765 

62,804 

66,196 


18.00 
8.00 
8.00 
2.74 
2.40 
2.17 
2.13 
8.26 
2.14 
2.60 
2.70 
8.72 


Yield  of 

ooal 
inooke. 


PtfMnt 

es 

64 
64 

68 
68 
68 

60 

66.9 

61 

68 

66.6 

63 


This  is  a  district  in  which  production  shows  a  decreasing  tendency. 
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TKNNXSSSXX. 

Bnt  little  can  be  added  to  what  has  been  said  in  previons  volumes 
of  '^Mineral  Eesources"  as  to  coking  in  Tennessee.  Theie  has  been 
bat  little  change  in  yearly  production  since  1886,  the  range  in  these 
years  being  from  348,728  tons  to  396,979  tons.  There  have  been  no  new 
districts  opened  except  the  one  that  laps  over  from  Kentucky  in  the 
northeastern  part  of  the  state.  There  was  somewhat  of  an  increase  in 
ovens  in  1891,  which  may  lead  to  an  increased  production  in  1892.  In 
no  state  is  there  so  much  intelligent  study  and  experimenting  to  pro- 
duce a  good  coke  from  a  coal  somewhat  inferior  in  chemical  qualities 
as  in  Tennessee.  Some  very  good  results  have  been  attained  by  first 
disintegrating  the  coal.  The  coke  has  been  stronger,  brighter,  less  in- 
clined to  go  into  a  braise,  and  a  much  better  blast-furnace  fuel,  the 
fuel  consumption  at  fdmaces  using  coke  made  from  the  disintegrated 
coal  being  much  less  than  when  coal  from  the  same  mine  not  disinte- 
grated was  used. 

The  following  are  the  statistics  of  the  manufsMsture  of  coke  in  Ten- 
nessee for  the  years  1880  to  1891 : 

StaiiBHet  of  iks  man^factur0  of  coke  in  Tennwaee,  1880  to  1891, 


U8u 

1881 
1882 
1883 
1884 
188S 
1886 
1887 
1888 
188B 
1890 
1801 


Estab- 
lish- 


6 

6 

8 

11 

(•)18 

12 

12 

U 

11 

12 

11 

11 


Ovens 
bnUt 


656 

724 
861 
002 
1,105 
1,887 
1,485 
1,560 
1,634 
1,630 
1,664 
1,005 


Orens 
build- 
ing. 


84 

14 
10 

175 
86 

126 

165 
84 
40 

202 
0 


Coal  used. 


Short  tom. 
217,656 
241,644 
313,587 
380,061 
848,205 
412,538 
621,660 
655,857 
680,000 
626,016 
600,887 
623,177 


Coke  pro- 
daoed. 


Short  torn, 
130,600 
148,853 
187,605 
208,601 
210,723 
218,842 
368,180 
306,070 
385,608 
359,710 
348,728 
364,318 


Total 
value  dT 
ookeat 
ovena. 


$816,607 
842,585 
472,505 
450,126 
428,870 
308,450 
687,865 
870,000 
400,401 
781,406 
684,116 
701,808 


Value 
of  ooke 

at 

ovens, 

per  ton. 


$2.42 
2.38 
2.52 
2.25 
1.05 
1.82 
1.87 
2.10 
1.27 
2.03 
1.06 
1.02 


Yield  of 

ooal 
in  ooke. 


PSTMtU. 

60 
60 
60 
62 
63 
63 
50 
61 
61 
67 
68 
58 


•One  establishment  made  ooke  in  pits. 

Of  the  623,177  tons  of  coal  used  in  coke  making  in  this  State  in  1891 
246|283  tons  were  ^^run  of  mine,"  and  377,914  tons  unwashed  slack. 

VIBGIKIA. 

But  one  of  the  two  coke  works  in  Yirginia  draws  any  portion  of  its 
supplies  of  coal  from  Yirginia  coal  mines.  The  coke  works  at  Poca- 
hontas, in  the  Flat-Top  region,  gets  most  of  its  coal  firom  Yirginia;  the 
mines,  however,  are  on  the  line  between  Yirginia  and  West  Yirginia, 
and  some  of  the  coal  used  is  mined  in  the  latter  State.  The  ovens  at 
Lowmoor,  in  Alleghany  counly,  which  are  on  the  Ghesapeake  &  Ohio 
railroad  just  east  of  the  West  Yirginia  line,  draw  their  entire  coal  sup- 
plies firom  the  I^ew  Biver  coal  fields  of  West  Yirginia.  As  the  coke 
is  made  in  Yirginia,  its  production  is  credited  to  this  State. 
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The  following  are  the  statistics  of  the  manttfactore  of  coke  in  Yir- 
ginia  from  1883  to  1891 : 

SiaHiHea  of  the  iiiafi«/a«(iire  of  ooke  in  Virginia,  188S  to  1891, 


Yesn. 


1888 

1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Eatab- 

liBh- 

mflnto. 

Oreni 
built 

Orent 

build- 
ing. 

Cotlnaed. 

Coke  pro- 
dnoed. 

Total 

Talneof 

ooke  at 

ovens. 

Valae 
of  ooke 

at 

ovena, 

per  ton. 

Yield  Of 

ooal 
in  ooke. 

Short  tona. 

Short  ton$. 

P§rcmU. 

200 

0 

39,000 

25,840 

$44,846 

$L76 

66 

aoo 

0 

99,000 

68,000 

111,800 

1.76 

64.25 

200 

0 

81,899 

40,189 

85,993 

1.76 

60 

350 

100 

S0G,018 

122,852 

305,880 

2.60 

6L2 

350 

800 

285,841 

160,947 

417,368 

2.60 

70.8 

550 

0 

280,529 

140,199 

260,000 

L74 

64.7 

560 

250 

288.703 

146.528 

325,861 

2.22 

61 

550 

250 

251,088 

165,847 

278,724 

L68 

68 

550 

250 

285,118 

167,616 

265,107 

1.56 

68.7 

WASHIKGTOK, 

Borne  coke  is  still  being  made  from  the  coal  of  the  Wilkeson  ooal  field 
near  Tacoma.  These  coals,  like  all  of  those  in  Oolorado  and  Montana 
and  westward,  are  cretaceoos,  and  still  preserve  at  many  places  the 
lignite  characteristics.  At  some  places  they  have  been  altered  locally 
in  character,  and  are  tme  coking  coals.  The  coke  made  in  Washington 
is  a  fair  fdel,  bnt  does  not  eqnal  that  brought  from  Europe  at  a  high 
cost.  It  is  all  made  from  unwashed  slack  and  commands  a  good  price 
for  local  uses. 

The  following  are  the  statistics  of  the  manufacture  of  coke  in  Wash- 
ington for  the  years  1884  to  1891,  the  only  years  in  which  coke  has 
been  made : 

StatiBtioB  of  iheprodnetianof  eok$in  Wa9hington,  1884  to  1891, 


1884 

1885 
1886 
1887 
1888 
1889 
1890 
1891 


Estab- 

liah- 

menta. 


1 
1 
1 
1 
8 
1 
2 
2 


Orena 
bnUt. 


0 
2 
11 
30 
30 
30 
80 
80 


Ovena 

build- 

ing. 


0 

0 
21 

0 
100 

0 
80 

0 


Coal  need. 


Short  tcn$, 
700 
544 

1,400 

22,500 

0 

6,988 

9,120 

10,000 


Cokepro- 
dnoed. 


Short  tont. 

400 

8U 

825 

14,625 

0 

8,841 

5,837 

6,000 


Total 

value  of 

coke  at 

ovena. 


$1,»00 

1,477 

4,125 

102,875 

0 

80,728 

46,096 

42,000 


Value 
of  ooke 

at 
ovena, 
per  ton. 


$4.75 
4.75 
6.00 
7.00 
0 
8.00 
&00 
7.00 


Yield  of 

ooal 
in  ooke. 


Paremt 
67.5 
57 
58.9 
65 
• 
55 
64 
60 


WEST  VIBGISriA. 


The  division  of  West  Virginia  into  districts  is  precisely  the  same  as 
that  followed  in  previous  volumes  of  ^^  Mineral  Besources."  These  dis- 
tricts are  known  as  the  Kanawha,  the  Kew  Biver,  the  Flat  Top,  tho 
17orthem«  and  the  Upper  Potomac    The  first  two  are  compact  and  con- 
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tinnons.  They  include  the  ovens  along  the  line  of  the  Chesapeake  and 
Ohio  raihroad  from  Quinnimont  to  the  Kanawha  valley.  The  Flat- 
Top  region  includes  the  ovens  in  the  Pocahontas  Flat-Top  district, 
which  are  located  in  West  Virginia.  The  ovens  in  this  district  which 
are  located  in  Virginia  are  reported  under  that  State.  This  Flat-Top 
district  is  in  reality  a  part  of  the  New  Biver  district.  The  fourth  dis- 
tricty  the  Northern,  which  may  also  be  called  the  Upper  Monongahela 
district,  is  a  scattered  one,  including  the  ovens  in  Preston,  Taylor^ 
Harrison,  and  Marion  counties,  and  in  previous  volumes  those  in  Wheel' 
ing,  West  Virginia.  Most  of  the  coke  made  in  Wheeling  in  previous 
years  has  been  used  in  glass  manufacture.  The  advent  of  natural  gas 
has  entirely  stopped  the  production  of  coke  in  Ohio  county,  in  which 
WheeUng  is  situated.  The  fifth  district,  the  Upper  Potomac,  includes 
the  ovens  along  the  line  of  the  West  Virginia  Central  and  Pittsburg 
railway,  in  what  may  be  called  the  Upper  Potomac  basin.  These  dis- 
tricts, their  cosJs,  cokes,  etc.,  have  been  so  thoroughly  described  in 
previous  volumes  of  ^^  Mineral  Besources"  as  to  make  unnecessary  any 
description  here. 

Prod/uotian  of  West  Virginia  by  districts. — In  the  following  table  will 
be  found  consolidated  the  statistics  of  the  production  of  coke  in  West 
Virginia  in  the  three  years  especially  covered  by  this  report,  viz,  1889, 
1890  and  1891,  by  districts: 

ProdueHon  of  coke  in  Wut  VWffinia  in  1889,  by  dUtrieU. 


Diatrieto. 

ll«h. 
ments. 

Orena 
boilt. 

Orens 

bnild. 

ing. 

CkMd  used. 

Coke  pro- 
dooed. 

Total 
Talneof 
ookepro- 

dnoed. 

price  of 

eoke, 
per  ton. 

Yield 

of coal  in 

eoke^ 

KihawIia  ..••>.■■. 

6 

12 

16 

17 

2 

474 

778 

1,483 

674 

84 

0 

0 

431 

200 

0 

ShoHtom. 
100.466 
268,185 
887,583 
210,083 
26,105 

Short  tons. 

68,678 

167,186 

240,886 

128,685 

17,045 

1117,840 

851,132 

405.635 

171, 511 

28,550 

11.84 
2.28 
L68 
LSS 
L58 

Por6onU 
58 

58.6 
64 
62.5 
60 

Vew  Biver 

Fi n^XiMII^1&  -..««>•*« 

Uiq^PotQDUM}... 

Totel 

53 

8,488 

631 

1,001,372 

607,880 

1,074,177 

1.76 

60 

FtoducHan  of  coke  in  West  Virginia  in  1890,  dy  diairieti. 


Diatiieto. 

Xatab- 

llah. 
menta. 

Orena 
bnilt. 

Orena 

bnild. 

ing. 

Coal  need. 

Ookepro. 
dnoM. 

Total 

Talneof 

ookepro. 

dnoed. 

Aver- 

price  of 

coke, 
per  ton. 

Tield 

of  coal  in 

coke. 

Tanawha  ...•■■■.. 

6 
12 
17 
18 

2 

474 

778 

1,584 

1,051 

178 

0 

4 

852 

50 

28 

Short  ton». 
182,840 
276,458 
666,118 
276,867 
04,883 

Shoriton*. 
104,076 
174,205 
826,576 
187,450 
61,071 

$106,583 
877,847 
571,280 
260,574 
118.503 

$L88 
2.16 
L75 
1.55 
LOl 

P^reenL 

57 

63 

57.6 

60 

65 

KewBlTer 

jforuioTvi  ■■«■■•••« 

upper  Potomao. . . 
Total 

65 

4,060 

834 

1,305,266 

838,877 

1,524,746 

L82 

60 
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ProdueHan  of  eoU  in  Wnt  Viraimia  in  1891,  ^  di8triot9. 


DlBtrloti. 

Sstab- 

liah- 
menta. 

Ovena 
built. 

Ovena 
build- 
ing. 

Coalnaed. 

Coke  pro- 
duced. 

Total 
value  <tf 
ooke  pro- 
duced. 

Aver* 

a«e 
piloeof 

ooke, 
per  unu 

Yield 

of  ooellB 

ooke. 

8 

18 

19 

16 

2 

474 

787 

1,889 

1,081 

890 

0 

102 

858 

68 

89 

Short  tont. 
241.427 
809,078 
637,847 
517,616 
111.014 

Short  torn, 
134,716 
193,711 
812,421 
291,805 
78,599 

$278,420 
428,880 
646.887 
482.877 
183.949 

$2.06 
2.20 
L70 
1.68 
1.76 

PmrcmL 
58 
88 
58 
68 
89 

Now  River 

Flat  Top 

Iforthflni 

Upper  Potomao. . . 
Total 

66 

4.821 

656 

1,716.976 

1,009,051 

1.845,048 

1.88 

68.7 

In  these  three  years  the  number  of  establishments  has  increased  by 
two,  the  number  of  ovens  1,183  and  the  production  has  increased  375,8^ 
tons,  more  than  50  per  cent.  In  this  increased  production  all  distriets 
have  shared,  as  the  following  table  more  graphically  shows: 

Production  of  ooke  in  iho  •moral  diitrUsU  of  Weti  Virginia,  1889,  1890  and  1891, 


1889 
1890 
1891 


Kanawha. 


Short  Uma, 

83,878 

104,076 

184.716 


NewBiver. 


Short  tont. 
167,186 
174,295 
193.711 


Flat  Top. 


Short  tont. 
240,886 
825.576 
812.421 


XTorthem* 


Short  tont. 
128,886 
187,460 
291.806 


pS?"~ 


Short  Umo. 
17.946 
81,971 
76.699 


TotaL 


Short  iont. 

807.886 

883.377 

1,009.061 


Kcmawha  district. — ^In  this  district  are  included  all  of  the  ovens  from 
Ansted  down  the  Kanawha,  all  drawing  their  coal  from  the  forma- 
tions described  in  the  volume  of  ^<  Mineral  Besources  "  for  1886. 

The  statistics  of  the  manufacture  of  coke  in  the  Kanawha  district 
from  1880  to  1891  are  as  follows: 

SiaHBiiM  of  iho  manufaoturo  of  ooke  in  Ihe  Kanawha  dietriot,  Weei  Virginia,  1880  to  1891, 


1880 
1881 
1882 
1883 
1884 
1885 
1888 
1887 
1888 
1889 
1890 
1891 


Eetab- 

liah- 

menta. 


4 
4 
6 
6 
6 
7 
7 
7 
9 
8 
8 
8 


Ovena 
built. 


18 

18 

(a)  138 

(•)  U7 

(a)  177 

(b)  181 
802 
648 
672 
474 
474 
474 


Ovena 
build- 
ing. 


0 

0 

0 

0 

16 

83 

170 

0 

8 

0 

0 

0 


Goal  need. 


Short  ton*. 

8,789 

11,616 

40,782 

68.736 

80,281 

86,848 

89,410 

153.784 

141,841 

109,488 

182,840 

241,427 


Coke  pro- 
duced. 


Short  tont. 

4.800 

8,900 

28,170 

87.970 

39,000 

87,551 

64,829 

98.721 

84.052 

88,878 

104,076 

184,716 


Total 
value  of 
ooke  at 

ovena. 


$9,890 

16.906 

82,808 

88,090 

78,070 

83,082 

117,849 

201.418 

148.887 

117,840 

198,688 

276.420 


Value  ! 

of  coke  I  Yield  of 


at 

ovena, 
per  ton. 


ooalin 
ooke. 


$2.80 
2.46 
2.40 
2.32 
1.96 
L88 
2.17 
2.06 
L75 
L84 
1.88 
2.06 


PorooHL 

80 
84 

67 

80.7 

88 

69 

68 

87 


•Eighty  of  theae  ovena  are  Copp4e.  the  balance  beehive. 
b  Sixty  of  theae  ovena  are  Copp4e,  ibib  balance  beehive. 
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Most  of  the  coal  used  in  this  district — ^206,415  tons,  of  a  total  of 
241,427  tons — ^is  unwashed  slack;  the  remainder  is  ^^  run  of  mine." 

New  Biver  district — ^The  New  Biyer  coking  district  includes  the 
ovens  along  the  line  of  the  Chesapeake  and  Ohio  railroad  from  Qoinni- 
mont  to  Nattallbxurg.  It  has  been  so  frequently  described  in  these  re- 
I>ort8  as  to  require  no  description  at  this  time. 

The  statistics  of  the  manufacture  of  coke  in  the  New  Biver  district 
from  1880  to  1891  are  as  follows : 


SUUitHet  of  the  mam^faehlre  of  eoke  in  the  Now  Bivor  diwtHot,  West  Virginia,  1880  to  1891, 


1881 
1882 
1883 

1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Sstab- 
ments. 


0 
0 
8 
• 

8 
8 
8 
11 
12 
12 
12 
13 


Orent 
IraUt. 


488 
499 
618 
648 
647 
519 
613 
518 
743 
773 
773 
787 


Orens 

build- 

ing. 


40 
0 
0 
0 

12 
0 
6 

60 

0 

0 

4 

102 


Coil  used. 


Short  tont. 
159.032 
219,448 
283,381 
264,171 
219,839 
244,769 
206,621 
253,373 
834,695 
268,185 
275,458 
809,073 


Coke  pro- 
dnoed. 


Short  tom. 
98,427 
136,423 
148,373 
167,796 
135,385 
156,007 
127,006 
159,836 
199,831 
157,186 
174,295 
198, 7U 


Total 

Tftlneof 

coke  at 

OTona. 


$289,077 
834,662 
852,415 
884,562 
274,988 
325,001 
281,778 
401,164 
390,182 
351,132 
377,847 
426,630 


Value 

of  coke 

at 

ovena, 
per  ton. 


$8.44 
2.45 
2.88 
S.29 
2.08 
2.08 
2.22 
2.51 
L96 
2.23 
2.16 
2.20 


Yield  of 

coal  in 

coke. 


Per  cent. 


64 
64 

62 

Of 

62 

63 

60 

58.6 

68 


Pocahontas  Flat- Top  district. — ^This  district  was  very  thoroughly  de- 
scribed in  ^^  Mineral  Besources  "  for  1888.  It  was  known  in  its  early  his- 
tory as  the  Pocahontas,  from  the  mining  town  where  the  first  impor- 
tant developments  were  made,  and  then  as  the  Mat-Top,  from  the 
great  Flat-Top  mountain  in  which  the  measures  are  found,  but  which 
is  now  known  accurately  as  the  Foc9«hontas  Flat-Top  field,  but  called 
usually  the  Flat-Top. 

This  field  is  located,  so  £eff  as  the  measures  have  been  worked,  in  the 
counties  of  Tazewell,  in  southwest  Virginia,  aud  Mercer  and  McDowell, 
in  southeastern  West  Virginia. 

This  field  can  be  divided  roughly  into — 

(1)  The  Pocahontas  district,  including  the  workings  at  and  near  the 
town  of  Pocahontas,  Virginia. 

(2)  The  Bluestone  district,  including  the  workings  on  the  Bluestone, 
near  Bramwell,  in  Mercer  county.  West  Virginia,  on  the  southeast 
slope  of  Flat-Top  mountain. 

(3)  The  Elkhom  district,  including  the  workings  in  McDowell  county. 
West  Virginia,  on  the  northeast  slope  of  the  Flat-Top  mountain,  on  the 
headwaters  of  the  Elkhom. 

The  statistics  of  the  manufacture  of  coke  in  the  Flat-Top  district  for 
the  years  1886  and  1891  are  as  foUows: 
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JStaiitUei  of  the  man^faciure  of  ooke  in  the  FlaUTop  dUMe*  of  We$t  Virginia  from  188B 

to  1S9U  inoZiMiM. 


1880 
1887 
1888 
1889 
1890 
1891 


Eatab- 
monts. 


2 
5 
18 
10 
17 
10 


Ovens 
bailt. 


10 
848 


1,488 
1,684 
1,889 


Orens 

boUd- 

ing. 


88 
042 
200 
481 
252 
868 


Coali&Md. 


Short  toin». 
1,076 
78.274 
104,818 
887,688 
600,118 
687,847 


Coke  pro- 
dnoed. 


Short  tont. 


61,071 
108,947 
240,880 
825,670 
812,421 


Ttotid 
▼aloe  of 
ooke  aft 

ovena. 


$1,810 
100,788 
183,988 
406,085 
671,288 
646,807 


Yalae 

of  ooke 

as 


per  ton. 


$2.00 
1.97 
1.77 
1.081 
1.76 
1.70 


Yield  of 
ooalln 


Pttmnt 
0L2 
07 
08 
04 
57.6 
68 


The  Northern  district. — There  has  been  a  notable  inoreaae  in  the  pro- 
duction of  coke  in  the  district  which,  for  want  of  a  better  name,  the 
writer  has  called  the  <^  Northern"  district.  The  amount  of  coke  pro- 
duced has  increased  from  138,097  tons  in  1888  to  291,605  tons  in  1891, 
or  more  than  double.  This  has  been  due  to  the  great  developments 
that  have  taken  place  in  the  new  coking  district  on  the  Upper  Monon- 
gahela  on  the  new  line  of  railroad  between  Fairmount  and  Glarksburg. 
Indeed,  the  probabilities  of  growth  in  this  section  of  West  Yirginla 
are  greater  than  those  in  any  other  district.  The  coke  produced  is  a 
most  excellent  fiiel,  and  though  it  is  made  largely  from  washed  slack, 
it  is  rapidly  finding  for  itself  a  place  in  the  markets  of  the  country.  In 
their  endeavers  to  find  this  market  the  coke  producers  are  greatly  aided 
by  the  liberal  policy  of  the  Baltimore  and  Ohio  Bailroad  Company,  as 
the  New  Biyer  district  is  aided  by  the  Chesapeake  and  Ohio  and  the 
Pocfikhontas  Flat-Top  by  the  Norfolk  and  Western. 

The  statistics  of  the  production  of  coke  in  the  Northern  district  of 
West  Virginia  from  1880  to  1891  are  as  follows: 

StaUiHoB  of  iho  mam^fac^wr$  of  oohe  in  the  Norihom  diifriet,  We»t  Virgimia.  1880  to  1891. 


1880 
1881 
1882 
1883 
1884 
1885 
1888 
1887 
1888 
1889 
1800 
1891 


EBUb- 

liah- 

menta. 


8 
9 
11 
18 
18 
12 
12 
16 
17 
17 
18 
16 


Orena 
buUt. 


145 
172 
222 


281 
278 
276 
040 
607 
074 
1,051 
1,081 


Orena 

band- 
ing. 


0 
0 
0 
0 

100 
0 

104 
0 

110 

200 
50 
50 


Coaloaed. 


Short  Umt. 

04,987 

78,888 

92,610 

88,268 

78,408 

105,410 

181,880 

211,880 

218,877 

210,083 

270,387 

517, 016 


Coke 
d 


ke  pro* 
.need. 


Short  tons. 

88.028 

43,803 

55,866 

61,754 

49,139 

07,018 

82,105 

132,192 

138,097 

128.685 

167,459 

291,005 


Total 
value  of 
ooke  at 

ovena. 


Talne 
of  ooke 

at 

ovena, 

per  ton. 


068,980 

78,014 

105,214 

90,848 

74,894 

(r7,505 

113,100 

268,990 

175, 840 

171, 511 

200,574 

402,077 


$L91 
1.78 
L88 
.70 
1.52 
1.46 


2.03 
1.27 
L33 
1.65 
L68 


1 


Yield 

of  coal  in 

ooke. 


Percent 
55 
59 
00 
50 
03 
03.5 
62.3 
62.5 
04.7 
02.5 
00 
56 
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Ujfper  Potomao  district. — ^The  Upper  Potomac  district  includes  the 
ovens  along  the  line  of  the  West  Virginia  Oentral  and  Pittsbmg  rail- 
road nmning  sonth  from  near  Gmnberland.  Ooke  has  not  been  made 
in  this  district  in  recent  years  nntil  ISST,  thongh  coke  from  the  neigh- 
borhood of  Oomberland  was  nsed  in  the  first  successfdl  coke  blast  for- 
nace  mn  continuonsly  in  the  United  States.  In  the  five  years  covered 
by  this  report  the  production  of  coke  has  risen  from  2,211  tons  in  1887 
to  76,599  tons  in  1891.  The  increase  in  number  of  ovens  in  1891  over 
1888  will  be  noticed.  This  gives  promise  of  a  still  greater  output 
in  1892. 

8taHitie§  of  the  fnanMfaeture  of  cohe  in  ike  Upper  Fotamae  diiiriet  of  Wui  VWgiMt^, 

1887  to  1891. 


18R7. 
1888. 
1888. 
1890. 
,  1891. 

i 


I 


JSmUib- 

lish- 

mento. 


1 
1 
2 
2 
2 


Ovens 
bnUt. 


20 
28 

84 
178 
890 


Orens 

bnild- 

Ing. 


60 

0 

0 

28 

89 


Coal  iiBed. 


Short  tofiM. 

8,585 

0,176 

26,105 

94,983 

111,014 


Cokepro- 
dnoed. 


Short  tont, 

2,211 

5.836 

17,946 

61,971 

76,599 


Total 

▼alve  of 

coke  at 

ovens. 


$4,422 
8,762 

28,559 
118,508 
183,549 


Valne 

of  ooke 

at 

ovens, 
per  ton. 


$2.00 
1.60 
L68 
L91 
1.76 


Yield  of 

coal  in 

ooke. 


P^rcmt, 
62 
64 
69 
66 


Statistics  of  the  production  of  coke  in  West  Virginia. — Consolidating 
the  statistics  of  the  five  different  districts  given  below,  the  following 
is  a  statement  of  the  product  of  coke  in  West  Virginia  for  the  years 
1880  to  1891. 

SiatUOeB  of  Ihe  manufacture  of  ooke  in  Weet  Virginiat  1880  to  1891. 


11880. 
(1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1801. 


Xstab- 

lish- 

ments. 


18 
19 
22 
24 
27 
27 
29 
39 
51 
53 
55 
66 


Ovens 
built. 


631 

689 

878 

962 

1,006 

978 

1,100 

2,080 

2,764 

3,438 

4,060 

4,621 


Ovens 
build- 
ing. 


40 

0 

0 

9 

127 

68 

317 

742 

818 

631 

834 

656 


Coal  used. 


Short  font, 

230,758 

804,823 

866,663 

411.159 

885,588 

415,533 

425,002 

698,327 

854,681 

1,001,872 

1,895,266 

1,716,976 


Coke  pro- 
dooed. 


Short  tont. 
138,755 
187,126 
230,898 
287,619 
223,472 
260,671 
264,168 
442,031 
625,927 
607,880 
833,377 
1,009,051 


Total 

valne  of 

ooke  at 

ovens. 


$818,797 

429,571 

620,437 

663.490 

426,962 

485,588 

613,848 

976,732 

896,797 

1,074,177 

1,524,746 

1,845,043 


Valne 
of  ooke 

at 

ovens, 

per  ton. 


$2.80 
2.80 
2.28 
2.19 
L91 
1.86 
L94 
2.21 
L70t 
1.76 
L82 
L83 


Yield  of 

ooid  in 

ooke. 


PwemU. 
60 
61 
63 
68 
62 
63 
62 
63.8 
61.6 
60 
69 
62 


WISCONSIN. 

An  the  coke  made  in  Wisconsin  is  from  Gonnellsville  (Pennsylvania) 
coal,  and  the  coke  is  standard  Gonnellsville.  Its  production,  therefore, 
is  not  of  so  much  interest  as  the  production  of  coke  for  developing  certain 
regions.  It  is  an  interestiDg  product,  however,  as  showing  that  iooal  can 
be  carried  to  a  distance  and  successfdlly  made  into  coke. 
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StaH$He»  of  ik€  mtmuftietmre  of  eoh$  im  WUoomtm^ 


1888 
1880 
1890 
1801 


Xttab- 
11th- 

BMOtS. 


1 
1 
1 
] 


Oront 
bnUt. 


60 

60 

70 

190 


Orens 

build. 

inf. 


CoaluMd. 


Short  totiM. 

1,000 

25,610 

88,426 

62.004 


Ootepro- 
dnoid. 


Aoff  font. 

600 

10,018 

24,078 

84,887 


Total 
Tttlneof 
ookeat 


•1,800 

02,002 

148.612 

102,804 


Value 

of  coke 

at 


porton. 


18.00 
6.76 
6.75 
6.61 


YMdof 

ooal 
Inoolu. 


Pm- 


60 
62.6 


WTOMIVO. 

Ooke  was  made  at  but  one  works  in  Wyoming  in  1891,  that  of  the 
Cambria  Mining  Company,  located  at  Cambria,  Weston  county.  The 
coal  occurs  probably  in  the  lowest  portion  of  the  Dakota  measures  of 
the  Colorado  cretaceous  and  almost  upon  the  topmost  rocks  of  the 
Jurassic  The  vein  is  6}  to  7}  feet  in  thickness,  with  good  roof  and 
floor.  Begarding  the  character  of  the  coal,  it  has  been  classed  all  the 
way  firom  hgnite  to  a  high-grade  coking  bituminous  coaL  This  differ- 
ence in  dassiflcation  may  be  due  to  the  £aict  that  the  samples  upon 
which  judgment  was  based  were  taken  from  different  parts  of  the  vein 
in  which  there  may  have  been  actual  variations  caused  by  partial 
metamorphism  by  heat. 

All  of  the  coal  used  in  coking  was  unwashed  slack,  which  does  not 
give  as  good  a  result  as  washed  slack.  When  the  latter  is  used  the 
coke  is  of  fine  texture  and  very  strong.  It  is  dense  and  capable  of  sus- 
taining any  weight  ordinarily  required  of  coke  used  as  this  is  in  silver 
smelting.  As  at  present  produced|  however,  the  coke  is  very  high  in 
ash. 

The  statistics  of  the  production  of  coke  in  Wyoming  for  the  year 
1891  are  as  follows : 

StaH9iio$  of  ike  production  of  oohe  in  Wyoming  for  1891. 

Number  of  establishments 1 

Number  of  oyens  built 24 

Number  of  oyens  building 0 

Amount  of  ooal  used short  tons..  4,470 

Coke  produced short  tons..  2,  SS2 

Total  value  of  ooke  at  ovens $8^046 

Value  of  coke,  per  ton ^.00 

Yield  of  ooal  in  coke per  cent.. 


PETROLEUM, 

Bt  Joseph  D.  Wkbks. 

RATUUS  OF  PBODUCnOir  AND  MARKET  FOB  1891. 

The  notable  features  in  connection  with  petroleum  in  its  production 
in  1891  were: 

1.  The  development  of  the  McDonald  field  in  Pennsylyania  with  its 
enormous  production. 

2.  The  greatly  increased  total  production  of  the  entire  country  as 
compared  with  previous  years,  the  total  being  by  many  millions  of  bar- 
rels the  greatest  ever  known. 

3.  The  removal  of  the  premium  paid  on  Pennsylvania  oils  from  cer- 
tain districts,  making  all  one  price,  and  the  consequent  notably  rapid, 
though  temporary,  increase  in  prices. 

4.  The  low  average  price  of  oil  during  the  year,  the  average  price 
being  the  lowest  of  any  year,  with  one  exception,  in  the  history  of  the 
industry. 

The  notable  work  in  the  McDonald  field,  which  is  situated  in  Wash- 
ington county,  Pennsylvania,  may  be  said  to  have  begun  in  July,  1891, 
though  the  remarkable  production  was  comprised  within  the  four 
months,  August,  September,  October,  and  November,  the  production  of 
October  being  over  41,000  barrels  a  day.  It  is  estimated  that  the  total 
production  of  the  McDonald  field  for  the  last  six  months  of  1891  was 
over  6,000,000  barrels,  making  this  field  as  to  size  and  production  of 
individual  wells,  as  well  as  its  production  of  oil,  within  this  brief  space 
of  time,  the  most  notable  field  in  this  country  if  not  in  the  world. 

The  total  production  of  petroleum  in  the  United  States  as  given 
below  for  1891  was  54,291,980  as  compared  with  45,822,672  barrels  in 
1890.  The  production  for  1889  was  35,163,513  barrels,  the  greatest 
total  production  prior  to  this  date  being  something  over  30,000,000  bar- 
rels in  1882.  It  win  thus  be  seen  that  in  the  last  ten  years  the  production 
of  the  United  States  has  increased  on  an  average  10,000,000  barrels  a 
year.  Of  course  the  chief  increase  in  production  in  these  years  has 
been  in  the  Pennsylvania  and  New  York  districts,  the  production  in 
these  districts  in  1891  being  33,009,236  barrels.  The  production  of 
Pennsylvania  and  New  York  in  1890  was  28,458,208.  The  production 
of  1890  in  these  States  was  exceeded  by  that  of  1882  when  the  produc- 
tion was  30,053,500  barrels.  There  was  also  a  notable  increase  in  pro- 
duction in  West  Virginia  in  1891,  the  pioduction  being  2,406,218  bar- 
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rels  as  compared  with  492,578  barrels  in  1890  and  544,113  barrels  in 
1889.  Lima,  Ohio,  showed  an  increase  of  aboat  1,200,000  barrels.  The  in- 
creased production  of  Colorado  is  also  notable,  it  having  increased 
from  368,842  in  1890  to  665,482  in  1891. 

As  has  been  stated  in  previous  volumes  of  Mineral  Resources,  a 
premium  was  paid  on  "fresh"  oil  from  certain  districts  of  Pennsylvania 
because  of  its  greater  yield  in  the  lighter  oils,  which  commanded  remun- 
erative prices  in  these  years  and  perhaps  for  other  reasons. 

On  the  morning  of  August  7, 1891,  the  weak  feeling  in  the  price  of 
Pennsylvania  oil,  which  had  been  manifest*  for  some  time,  merged  into 
a  perfect  panic.  The  first  sales  that  day  were  58  cents  a  barrel,  but  it 
rapidly  dropped  to  50  cents.  This  was  the  lowest  that  oil  had  sold  since 
July  6, 1882,  when  prices  declined  to  49|  cents  as  the  result  of  the  big 
production  of  Cherry  Grove.  On  the  morning  of  August  8,  the  Na- 
tional Transit  Company  notified  their  patrons  tiiat  all  premiums  would 
be  withdrawn.  The  effect  was  apparent  at  once.  The  first  sales  of  the 
day  were  made  at  60  cents,  10  cents  above  the  sales  of  the  previous 
day.  Prices  advanced  steadily  until  at  the  close  of  business  oil  ruled 
at  70  cents.  Though  the  session  was  only  of  two  hours'  duration, 
627,000  barrels  of  oil  sold  in  this  brief  time. 

Notwithstanding  this  fluctuation  the  average  prices,  as  will  be  seen  in 
tbe  statement  published  elsewhere,  were  lower  in  1891,  with  one  excep- 
tion, than  ever  before  known  in  the  history  of  the  trade. 

LOCILITIES  15  WHICH  PETBOLfiUM  IS  FOUITD. 

In  a  general  way  it  can  be  said  no  new  producing  districts  were  de- 
veloped in  1891,  though  hitherto  unknown  localities  and  fields  were 
developed  in  fields  that  were  heretofore  well  known.  The  phenomenal 
McDonald  field  is  simply  a  new  pool  discovered  in  the  Allegheny  and 
Washington  districts  of  western  Pennsylvania.  The  Wild  wood  field, 
which  would  have  been  a  very  important  discovery  had  it  not  been 
overshadowed  by  the  McDonald,  is  but  a  short  distance  from  Pittsburg 
and  may  be  regarded  as  an  extension  of  the  Butler  field.  Several  other 
new  localities  were  also  discovered  in  the  Butler  field,  but  these  are  sim- 
ply extensions  of  well-known  fields  or  new  discoveries  in  the  same. 
This  is  equally  true  of  ail  the  other  States,  with  possibly  the  exception 
of  Indiana,  though  even  here  the  most  that  can  be  said  is  that  districts 
in  which  drilling  had  been  done  prior  to  1891,  and  in  which  oil  had  been 
discovered,  were  somewhat  extended,  more  wells  were  put  down  and 
there  was  greater  production.  It  still  remains  true  in  a  general  way 
that  no  new  producing  fields  were  found  in  1891. 

While  petroleum  has  been  found  in  nearly  every  State  and  Territory, 
the  localities  in  which  it  is  produced  in  quantity  are  but  few.  These 
are  the  well-known  oil  regions  of  western  Pennsylvania  and  New  York, 
the  districts  of  West  Virginia,  the  Macksburg  and  Lima  fields  in  Ohio, 
the  Florence  district  of  Colorado,  and  the  oil  fields  of  southern  CaUfor- 
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nia.  Practically,  all  the  peti^leum  produced  in  the  United  States  is 
from  the  districts  named,  though  a  few  barrels  are  produced  in  Indiana^ 
Kentucky,  Illinois,  Kansas,  and  Texas. 

If  ot  only  are  the  localities  named  above  the  chief  petroleum  producing 
districts  in  the  United  States,  but  the  indications  are,  that  with  the  pos- 
sible exception  of  Wyoming,  they  will  continue  so  to  be.  The  Indiana 
field  has  some  promise,  but  will  probably  never  be  a  producer  of  much 
importance.  The  Kentucky  and  other  Southern  oil  fields,  which  at  one 
time  it  was  supposed  would  be  factors  in  the  oil  production  of  the  United 
States,  give,  at  the  present  time,  no  such  indications.  The  Illinois  field 
is  an  exceedingly  smajl  one,  with  but  little  promise  for  the  future,  while 
the  Kansas  and  Texas  fields  will,  at  the  best,  probably  produce  only  a 
few  thousand  barrels  each  year  of  a  high-grade  lubricating  oil.  How- 
ever, there  have  been  so  many  surprises  in  petroleum  that  these  state- 
ments must  be  regarded  as  only  setting  forth  the  present  indications. 


TOTAL   PBODUCTIOir  AlTD  TILUB  OF  CBUDI  PETBOLIUH  PSODUCSD  IN  THI  UKITED 

STATES  Hr  1891. 

In  the  following  table  is  given  a  statement  of  the  total  production 
and  total  value  of  all  crude  petroleum  produced  in  the  United  States 
in  1891,  by  States  and  important  districts: 

Total  production  and  value  of  crude  petroleum  produced  in  the  United  8tate$  in  1891, 


Kew  York 

PennsylTttnlA: 

Pennaylvania . . . 

franum 

Smith's  Fen7  .. 

Weet  Virginia: 
West  Virginia.. 
Burning  brings 

Ohio: 

Macksbnrg 

Eastern 

Lima :. 

Mecca-Belden... 

Indiana 

Kentncky 

MiMonri 

Kansas 

Colorado 

Califomia 

Texas 

Indian  Territory . . . . 

Total 


Barrels. 


1,585,030 


81,330,021 
65,185 
29,000 


31,424,200 


2,404,218 
2,000 


2,406,218 


400,024 

22.859 

17, 815. 978 

1,440 


17,740,801 


136,634 

9,000 

25 

1,400 

665,482 

823,600 

54 

80 


Valne. 


$1,061,970 


a 


20,991,114 

215,111 

84,510 


21,240,785 


1,610,826 
2,000 


1,612,826 


268,016 

15,316 

5,281.378 

12,000 


5,576,705 


54,291,980 


54,787 

9,000 

84 

9,800 

659,005 

401,264 

227 

150 


80,526,553 


1 


From  the  above  table  it  appears  that  the  production  of  crude  petro- 
leum in  the  United  States  in  1891  was  54,291,980  barrels.  Of  this 
amount  33,009,236  barrels  were  produced  in  Pennsylvania  and  New 
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York,  or  60.8  per  cent ;  Ohio  produced  17,740,301  barrels,  or  32.7  per 
cent. ;  West  Yirginia  2,406,218  barrels,  or  4.4  per  cent ;  Colorado  665,482 
barrels,  or  1.2  per  cent  The  production  of  the  other  States  is  so  small 
that  the  percentages  need  not  be  calculated. 

In  the  year  1889,  by  reason  of  the  detailed  investigation  by  the  Cen- 
sus, it  was  possible  to  give  a  division  of  the  product  of  petroleum  into 
the  uses  to  which  the  greater  part  of  the  oil  was  put,  the  division  being 
illuminating,  lubricating,  and  fuel  oils.  It  has  not  been  possible  in 
189 L  to  make  more  than  a  very  rough  approximation  to  this  division. 

In  1889  most  of  the  oil  from  Lima,  Ohio,  was  used  for  fuel  purposes. 
Kow,  a  large  i>ortion  of  that  consumed  is  first  deprived  of  its  illuminat- 
ing oil;  that  is,  a  certain  percentage  of  illuminating  oil  is  taken  from 
the  crude  and  what  remains  is  sold  for  ftiel  purposes.  It  is  also  true 
that  in  1891,  and  to  a  greater  extent  in  1892,  a  considerable  quantity 
of  Pennsylvania  and  West  Yirginia  oils,  not  a  large  percentage  of  pro- 
duction, however,  was  used  for  fuel  purposes.  In  a  general  way 
it  may  be  said  that  the  Kew  York  oil,  1,585,030  barrels,  all  of  the  oil 
in  Pennsylvania  reported  as  Pennsylvania  oil,  that  is,-  31,330,021  bar- 
rels, the  29,000  barrels  of  Smith's  Ferry  oil,  the  2,404,218  barrels  of 
West  Virginia  oil,  the  400,024  barrels  of  Macksburg  oil,  and  the  22,859 
barrels  of  eastern  Ohio,  aggregating  35,771,162  barrels,  and  known  in 
a  general  way  as  Pennsylvania  oil,  because  it  is  of  the  same  chajcacter 
as  the  oils  of  Pennsylvania  that  are  used  for  illuminating  purposes,  can 
be  classed  as  illuminating  oils.  To  this  amount  should  be  added  the 
oil  produced  in  Colorado,  a  portion  of  the  oil  produced  in  California, 
and  all  of  the  oil  produced  in  Kentucky,  making  a  total  in  these  States 
of  774,482  barrels. 

This  makes  a  total  of  36,545,634  barrels  of  oil,  a  large  proportion  of 
which  was  used  for  illuminating  purposes. 

It  should  be  understood  that  by  illuminating  oil  is  meant  that  crude 
usually  sold  to  refineries  for  illuminating  oil,  though  in  connection  with 
this  refining,  there  is  produced  a  certain  amount  of  the  lighter  prod- 
ucts, such  as  benzine,  as  well  as  a  certain  amount  of  lubricating  oils, 
and  also  of  residuum,  which  may  be  used  as  ftiel.  Under  the  dassifl- 
cation  of  friel  oils  is  included  the  production  of  those  districts  the  oil 
of  which  is  used  chiefly  for  fiiel  purposes,  though  a  small  portion  may 
be  used  in  the  manufacture  of  illuminating  oils.  Lubricating  oils 
include  only  those  oils  known  as  natural  lubricators. 

The  lubricating  oils  include  all  of  the  production  of  the  Franklin 
district  in  Pennsylvania,  amounting  to  65,185  barrels,  the  production 
of  Burning  Springs,  West  Virginia,  amounting  to  2,000  barrels,  the 
Mecca-Belden  district  of  Ohio,  amounting  to  1,440  barrels,  the  Mis- 
souri production  of  25  barrels,  Kansas  production  of  1,400  barrels,  the 
Texas  production  of  54  barrels,  and  Indian  Territory,  30  barrels,  mak- 
ing a  total  of  70,134  barrels. 

The  remainder  of  the  oil  produced  is  chiefly  ftiel  oil.    In  this  would 
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be  included  the  production  of  Lima,  Ohio,  17,315,978  barrels;  of  Indi- 
ana, 136,634  barrels,  and  of  California,  223,600  barrels,  making  a  total 
of  17,676,212  barrels. 

To  recapitulate,  of  the  54,291,980  barrels  produced  in  the  United 
States  in  1891,  36,545,634  barrels  can  roughly  be  classed  as  illuminat- 
ing oil,  70,134  barrels  as  lubricating,  and  17,676,212  barrels  as  fuel  oiL 

The  totel  value  of  the  54,291,980  barrels  of  cmde  petroleum  pro- 
duced in  the  United  States  in  1891  was  $30,526,553.  This  is  an  aver- 
age of  56.22  cents  per  barreL  The  value  of  the  oil  ranged  from  30} 
cents  in  Lima,  Ohio,  to  $8.33}  per  barrel  in  the  Mecca-Belden  district, 
which  is  the  highest  price  of  illuminating  oil  produced. 

TOTAL  PBODUCnON  OF  CBUDI FSTBOLBVM  IN  THE  UNITED  STATES  1889, 1890,  AlTD  1891. 

In  the  following  table  will  be  found  a  statement  of  the  total  produc- 
tion of  crude  petroleum  of  all  grades  in  the  United  States  in  1889, 1890, 
and  1891.    These  more  recent  years  are  grouped  thus  for  convenience. 

FroduoUon  ofpetroUim  in  the  United  States  from  1889  to  1891. 

[BwrelB  of  42  gidlons.J 


SUtes. 


PennsjlTiiilA  and  New  York. 

Ohio 

WmI  Vfa^^ 

Colorado 

CalifoniU 

IndiMia 

Kentnoky 

nUnoU 


HiMoarl 

nidian  Territory. 

Total 


1889. 


21,487,486 

12,471,466 

644,118 

816,476 

803,220 

88,375 

5.400 

1,460 

500 

48 

20 


85,163,518 


1890. 


1,200 

54 

278 


46,822,672 


1881. 


28,458,208 

88.000,236 

16,124,056 

17.740,301 

488.578 

8,406,218 

868,842 

665,482 

807,860 

828,600 

68,406 

186,684 

6,000 

9,000 

1,400 
54 

26 
80 

54»291,989 
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PRODUCT  OF  OBUBK  PITBOLBUM  HT  THE  VianD  STATES  FROM  1869  TO  IMl. 

In  the  following  table  will  be  found  consolidated  the  statistics  of  the 
production  of  petroleum  in  the  United  States  from  the  beginning  of 
operations  in  these  fields,  so  far  as  the  same  could  be  ascertained: 


Prodnet  of  crude  p^ttoleum  in  the  United  States  from  1869  to  1891.  (a) 

[Burels  of  42  galloiu.] 


1850 

1«K) 

1861 

1862 

1863 

1864 

1866 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1870 

1880 

1881 

1882 

1888 

1884 

1886 

1886 

1887 

1888 

1889 

1800 

1801 

Totel 


Peimsyl- 
▼»tiia  and 
New  York. 


2,000 

500,000 

2,113,600 

8,056,600 

2,611,300 

2,116.100 

2,407,700 

8,507,700 

8,347,300 

8,646,117 

4,215,000 

5, 260, 745 

5,206,284 

6,203,104 

0,803.786 

10, 026, 045 

8,787,614 

8,068,006 

18.185,475 

15,163,462 

10, 685, 176 

26,027,681 

27,876,600 

80,053,500 

23,128,880 

23,772,200 

20,776,041 

25,706,000 

22,856,103 

16,488,608 

21,487,435 

28,458,208 

83,000,236 


420,765,000 


Ohio. 


5200,000 

31,763 

20,8K8 

88,170 

20,112 

88,040 

88,867 

80,761 

47,632 

00.081 

650,000 

1,782,070 

5,018,015 

10,010,868 

12,471,466 

16,124,656 

17,740,301 


64,877,400 


Wort  Vlr- 


58,000, 
120, 
172, 
180, 
180. 
170, 
151, 
128, 
126, 
00, 
01. 
102, 
145. 
110, 
544, 
402, 
2,406. 


000 
000 
000 
OUO 
000 
000 
000 
000 
000 
000 
000 
000 
000 
448 
118 
578 
218 


8,226,357 


Colorado. 


76,205 
207,612 
816,476 
868,842 
666,482 


1,724,707 


CAlifbroiA. 


5175,000 

12,000 

13,000 

15.227 

10,858 

40,552 

00,862 

128,636 

142,857 

262,000 

825,000 

877,145 

678.572 

600,888 

803,220 

807,860 

828,000 


8,014,222 


IndiaHA. 


88,375 

63,406 

186,634 


238,505 


aSome  oil  was  prodaoed  in  other  States,  but  bo  reotod  haa  bean  seonzad  other  than  that  oomtaiaed  la 
note  5. 
blnoludei  all  prodootion  prior  to  1876. 


PETBOLEUM.  409 

Produet  of  crude  petroleum  in  the  United  Staieefrom  1859  to  J^9i— Continaed. 

[BarrelB  of  42  gallons.] 


Yean. 

Kentucky 

and 
Tennessee. 

Illinois. 

Texas. 

Missonri. 

Indian 
Territory. 

Total 

United 

States. 

1850 

2,000 

500,000 

2,113,600 

a3, 056, 600 

2,611,300 

2,116,100 

2.407,700 

8,507.700 

8,847,300 

8,646,U7 

4,215,000 

5,260,745 

5,205,234 

6,203,104 

0, 803, 786 

10.026,045 

512,162,514 

0, 132, 660 

13, 350, 868 

15.  .306, 868 

10, 014, 146 

26.186,128 

27,661,238 

30,510,880 

23,440,638 

24.218,438 

21,847,205 

28.064,841 

28.278,866 

27,612.025 

35.163,513 

45,822,672 

54,201,060 

1000 

Ig81 

1802 

1863 

1864 

1865 

1866 

1887 

1888 

I860 

1870 

1871 

1872 

1873 

•••••"•••• 

1874 

1875 

1876 

1877 

•  «  • 

1878 

1870 

1880 

1881 

1882 

0160,033 
4,755 
4,148 
5.164 
4,726 
4,701 
6.006 
5,400 
6,000 
0,000 

1883 

1884 

1885 

1886 

Ib87 

1888 

1880 

1,460 

500 
1,200 
1,400 

48 
54 
54 

20 

278 

25 

1800 

1801 

80 

Total 

210,013 

1,460 

8,100 

156 

823 

80 

508,447,862 

sin  addition  to  this  smonnt,  it  is  estimated  that  for  want  of  a  market  some  10,000,000  harrels  ran  lo 
raste  in  and  prior  to  1862  fixm  the  Pennsylvania  fields ;  also  a  large  amount  from  West  Virginia  and 
Tennessee, 
frlnclnding  all  prodnotion  prior  to  1876  in  Ohio,  West  Virginia,  and  California. 
cThis  inolades  all  the  petroleum  prodnoed  in  Kentooky  and  Tennessee  prior  to  1883. 

From  the  above  table  it  appears  that  the  enormons  total  of  508,44Vyi562 
barrels  of  commercial  crude  petroleum  have  been  produced  in  the 
United  States  since  the  beginning  of  operations  at  Titusville  in  Penn- 
sylvania in  1859.  Of  this  by  far  the  largest  amount  has  come  from  the 
New  York  and  Pennsylvania  oil  districts,  the  total  production  of  these 
districts  being  429,755,990  barrels,  or  84.5  per  cent  The  total  of  Ohio's 
production  was  64,377,499  barrels,  or  12.7  per  cent.  In  West  Virginia 
8,226,357  barrels  were  produced,  or  1.6  per  cent.  The  next  two  States 
in  amount  of  production  were  California  and  Colorado,  the  former  pro- 
ducing 3,914,222  barrels,  and  the  latter  1,724,707  barrels.  All  the  other 
states  produced  a  total  of  448,587  barrels. 

STOCKS  or  ChlfilfR  PETROLEUM. 

It  has  been  impossible  to  ascertain  accurately  the  total  stocks  of 
crude  petroleum  in  the  United  States  at  the  close  of  1891.  The  total 
stocks  carried  in  the  Pennsylvania  oil  regions  and  those  of  !N'ew 
York  and  West  Virginia  that  are  tributary  to  Pennsylvania  Decem- 
ber 31, 1891,  were  10,002,857  barrels.    This  includes  not  only  the  pipe- 
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line  stockB  bnt  a  certain  percentage  for  stocks  at  wells.  The  stocks 
of  oil  in  the  Franklin  district,  which  produces  a  heavy  oil  different  in 
character  from  that  of  other  districts,  are  also  induded.  In  the  Macks- 
bnrg,  Ohio,  field  the  stocks  reported  were  454^32  barrels.  The  Macks- 
bnrg  oil  is  somewhat  similar  in  character  to  thav  of  Pennsylvania,  New 
York,  and  West  Virginia.  This  would  make  a  total  stock  of  oil  of  this 
character  of  16,457,089  barrels. 

The  stocks  of  oil  in  the  Lima  district,  which  produces  oil  of  a  differ- 
ent character  from  the  districts  above  mentioned,  are  stated  to  be  in 
the  neighborhood  of  25,000,000  barrels.  Accurate  figures  oould  not  be 
secured.  This  would  make  the  total  stocks  in  these  districts  41,457,089 
barrels.  The  probability  is  that  the  total  stocks  were  in  the  neighbor- 
hood of  42,000,000  barrels,  not  including  stocks  of  crude  carried  at  re- 
fineries. 

SXPOBTB. 

In  the  following  table  is  given  the  exports  of  crude  petroleum  and 
its  products  from  the  United  States  from  1864  to  1891  compared  with 
the  product  in  the  United  States: 
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PBNNSTLVANIA  AND  NEW  TOBK. 

The  total  production  of  petroleam  in  the  Penusylvania  and  Nev 
York  oU  regions  in  1S91  was  33,009,236  barrels,  as  compared  with 
28,458,208  barrela  in  1890.  This,  as  elsewhere  pointed  oat,  is  60.8  per 
cent,  of  the  total  prodnction. 

As  has  been  preTionsly  stated,  it  is  well-nigh  impossible  to  accn- 
rately  separate  the  production  of  Sew  York  ixom  Pennsylvania.  The 
total  prodnction  of  Allegany  and  Gattarangns  oooDtieB,  New  York,  a 
given  at  1,585,030  barrels,  which  would  make  the  total  prodnction  o( 
Pennsylvuiia  31,424,206  barrels.  Of  this  amount  65,186  barrels  were 
heavy  oil  from  the  Franklin  district  and  29,000  barrels  fW)m  the  Smith's 
Ferry  district,  which  differs  somewhat  from  the  oils  most  largely  pro- 
dneed  in  this  State. 

In  the  following  table  is  given  a  statement  of  the  prodoctiou  of  crade 
petroleam  in  New  York  and  PennsylvEmia  in  1891: 
ProdueUon  of  tmUtt ptlr»Uum  tit  Sae  York  and  PennsgltanUi  in  1831,  by  dtttrieU  ati 
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The  districts  mentioned  in  the  above  table  have  been  bo  frequently 
described  in  previoas  volomes  of  "Minerfil  Beaonrcea"  that  but  little 
need  be  said  regarding  them  now. 

Aa  compared  with  1889  there  has  been  a  falling  ofiF  in  the  Bradford 
and  Allegany  district  from  7,158,363  barrels  to  6,573,992  barrelii.  The 
lower  district  shows  an  increase  of  nearly  2,000,000  barrels,  the  increase 
being  dne  largely  to  the  developments  in  Butler  county.  The  produc- 
tion ofWashington  county  declined  from  3,848,115  barrels  in  1889  to 
2,997,278  barrels  in  1891.  Beaver  county  increased  fh>m  602,736  in  1889 
to  943,223  barrels  in  1891.  Greene  county  ahows  a  decrease  of  60,000 
barrels,  while  Allegheny,  owing  to  the  developments  in  the  McDonald 
field,  increased  from  541,092  barrels  in  1889  to  10,317,258  barrels  in 
1891.  The  increase  in  production  in  Allegheny  county  over  that  of 
1889  was  equivalent  to  the  total  increased  production  of  the  entire 
country  for  the  same  period. 

In  the  following  table  ia  given  the  total  production  of  crude  petro- 
leum iu  the  Pennaylvania  and  New  York  oil  fields  for  the  twenty-one 
years  from  1871  to  1891. 

The  total  production  of  crude  petroleum  iu  the  Pennsylvania  and 
Sew  York  oil  fields  from  1871  to  1891 ,  by  months  and  years,  ia  as  fol- 
lows: 
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s.ois.io 
i.3ae,T8 


.92«,U8 

!s2s!eei 


i.iao.TM 
i,aiT,2M   : 

1,STS.U0 
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Total  product  of  crude  petroleum  in  the  Peuneyltfania  and  New  York  att  JUlie/rom  Wl 

to  1891,  hy  mouiKe  and  year«— Continued. 

[Bamla.] 


1871 

1872 
1878 
1874 
1875 
1878 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Aagntt 


482,582 

540,900 

030,188 

031, 510 

718,786 

782,228 

1,273,750 

1, 341, 928 

1,892.302 

2,341,087 

2,881,727 

3,104,495 

1,879.437 

2, 099, 165 

1, 705)  961 

2,413,206 

1,848,877 

1, 382, 077 

1,964,227 

2, 514, 968 

2,473,808 


September. 


461,040 

500,430 

054,270 

840,630 

698,040 

780,600 

1,214,010 

1,815,710 

1,856,700 

2,846,300 

2,103,420 

1,620,380 

1,013,370 

1,048,260 

1,712,700 

2,418,540 

1,779,930 

1, 273, 080 

1,867,610 

2,584,049 

2,837,562 


Ootober. 


485,248 

442.432 

042,408 

010,780 

781,078 

800,162 

1,260,326 

1,860,797 

1, 886, 378 

2,885,636 

2,823,171 

2,207,658 

2,076,650 

1,961,866 

1,874,105 

2,406,111 

1,843,291 

1,354,518 

1,969,160 

2,750,608 

8,675,0U 


Kovember. 


464.610 

688,610 

001,470 

861,000 

700,200 

786,480 

1,178,420 

1,348,060 

1,710,480 

2,274,430 

2,266,880 

2,192,040 

1,058,840 

1,811,700 

1,761,660 

2,222,790 

l,12i^.450 

1,442,406 

1,913,871 

2,575,941 

8,834,262 


477,968 
645,576 
1,084,380 
858,142 
790,874 
787,090 
1,266,068 
1,318,678 
1,760,886 
2,238,684 
2,480,000 
1,887,510 
1,088.526 
1,822,614 
1,888,667 
2,181,625 
1,288,602 
1,582,741 
2,055,247 
2,626,036 
8,578,460 


Toty. 


5,205,234 

6,2n,lM 

9,883,786 

10,926,Mt 

8,787,SU 

8.968,9N 

12,135,491 

16,168,4a 

19, 686,  in 

96,087,6a 

27,876,518 

90,953,500 

28,128,888 

23,772,208 

20,77e(^ 

25,796,000 

a21,478.883 

16,488,688 

21,487.436 

629.130,910 

83,009,286 


aXot  Indudinft  877,810  barrds  dump  oil  ftnd  oil  ihipped  by  pzlTato  lines. 
h  Pipe  Une  runs. 

For  some  years  previous  to  and  including  1887  the  total  production 
as  given  in  the  above  table  is  simply  the  total  of  pipe  line  runs,  it  be- 
ing difficult  in  these  years  to  get  any  information  as  to  what  is  known 
as  dump  oil^  or  oil  sent  to  market  without  passing  through  the  pipe 
lines.  The  statistics  of  early  years,  as  indeed  all  of  the  figures  up  to 
the  dose  of  1887,  are  those  given  in  Stowell's  Petroleum  Beporter. 

Since  1887  the  figures  of  production  given  in  the  above  table  are  not 
the  same  as  pipe  line  runs,  but  represent  more  nearly  the  actual  pro- 
duction of  the  field.  As,  however,  the  pipe  line  runs  are  of  great  im- 
portance to  the  trade  these  runs  for  1891  are  given  below  by  lines  and 
months.  In  this  table  are  included  the  pipe  line  runs  of  that  portion  of 
the  oil  field  located  in  Pennsylvania  and  New  York  and  that  XK>rtionof 
West  Virginia  tributary  to  the  southwestern  Pennsylvania  field. 

By  runs  are  meant  the  amounts  of  oil  which  the  pipe  line  receives 
from  the  wells.  If  all  oil  was  sent  from  the  wells  by  pipe  lines  the 
pipe  line  runs  would  indicate  the  total  production  of  petroleum  less 
the  amount  of  oil  remaining  in  tanks  at  the  wells.  In  other  words,  on 
the  basis  that  all  oil  was  shipx>ed  from  the  wells  by  pipe  lines  the  total 
production  of  the  year  would  be  the  shipments  plus  the  stock  of  oil 
on  hand  at  wells  at  the  close  of  the  year  minus  the  same  well  stocks 
at  the  beginning  of  the  year. 
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PljM  Um  nuM  in  PtwMfflvania  and  New  Tarh,  in  1891,  5y  Une»  and  manthi, 

[BanreU.] 


Months. 

Kational 
transit. 

Tldewster. 

Ootsre. 

Sontbwest. 

Western 
Atlsntio. 

Junary 

1,827,790 
1,126,957 
1, 213, 608 
1,202,908 
1,162,106 
1,181,707 
1,1G5,643 
1,172,521 
1,138,140 
1, 129, 178 
1,037,311 
1,188,808 

168.826 
141,321 
154,850 
160,467 
149,828 
156,209 
149, 178 
146,150 
188.498 
142,318 
129,722 
148,504 

8,256 
2,882 
2,762 
2,899 
8,285 
8,419 
8,094 
8,270 
8,805 
8,071 
2,868 
2,916 

1,035,370 

745,885 

708,524 

691,772 

659,248 

681,899 

657,838 

807,877 

1,200,026 

1,882,935 

2,290,858 

1,956,217 

6,681 
6,197 
4,599 
5,949 
6,587 
6,100 
6,504 
4,685 
6,178 
4,878 
4,723 
5,159 

226,783 
178.118 
188,019 
180,827 
175,441 
169,748 
170, 322 
166,268 
159,620 
150,480 
237,394 
170,208 

Haroli... 

Aiiiil 

Mar.;.:..".""-: 

Jniiit-  ,■.,,,,,.,.,. 

July 

Attfffut.. ......... 

Soptoni  Mr  ....•••• 
October ••. 

KoTembflr 

BMembflr 

Totid 

14,046,171 

1,777,875 

86,527 

18,817,894 

66,185 

2,178,213 

Honths. 

Chss. 
Miller. 

EtirekA. 

Blk. 

Emery. 

Helloii. 

TotsL 

Jannwr  ...«■>.... 

13,971 
11,840 
12,033 
13,882 
12,518 
12,340 
12,961 
11,627 
11,797 
11,377 
10,120 
9,289 

2,779,677 
2,306,482 
2, 500, 898 
2,470,896 
2,438,965 
2,450,084 
2,469,016 
2.664,373 
2,909,324 
8,651,556 
4,041,062 
8,827,692 

y flbnuirT ......... 

98,847 
216,508 
212, 192 
218,897 
206,041 
209,968 
218, 137 
201,352 
205,702 
194,851 
206,528 

Maroh.r. 

April 

MSy....;;.;:;:;:. 

si'sio* 

81,721 
82.801 
84,665 
81, 316 
88,530 
29,468 
31,984 

20,051 

June  w........r.««. 

Jnlv 

21,636 
28,106 
19,097 
22,387 
22,114 
27,496 

40.076 
66,528 

Aacnit.. .....•••• 

September 

October 

65,710 
81,638 
86,148 

IT^orember ........ 

December  «■>...•• 

Totid 

148,700 

2,184,418 

257,996 

155,976 

840,085 

84,499,064 

Average  daily  production  of  petroleum  in  the  Pennsylvania  and  yetv 
TorJc  oil  fields, — ^To  the  mind  of  the  dealer  in  petroleum  the  feature 
regarding  production  that  is  most  prominent  is  the  average  daily 
production.  As  usually  given  this  only  includes  the  average  daily 
receipts  published  by  the  pipe  lines  or  runs,  as  they  are  usually  termed. 
In  the  following  table  we  give  these  for  1891  and  several  years  pre- 
vious, the  total  production  including  some  oil  that  is  not  rex>orted  in 
the  daily  returns : 

Average  daily  product  of  crude  petroleum  in  the  Penneylvania  and  Xevf  York  oiljieldt 
eaeh  month  for  the  years  1871-1891,  hy  months  and  yean. 

[Barrels.] 


1871 
1872. 
1878 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1888 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


I 


January. 


13,497 
18,825 
20,407 
87.653 
27,489 
22.975 
27,190 
88,816 
44,191 
61,428 
72,890 
75,921 
62,849 
58,896 
53,296 
56,418 
64,221 
87,228 
49,768 
68,008 
91,298 


Febmary. 


18,306 
15,965 
21,725 
29,839 
25,708 
28,065 
27,979 
89,102 
43,515 
64,552 
68,826 
76, 119 
68,721 
64,850 
51,853 
67,816 
66,288 
44,508 
47,589 
78,408 
81.690 


March. 


12,914 
14,890 
21, 461 
28,508 
25,469 
28,167 
29,087 
88,980 
48,865 
65,082 
78,872 
80,070 
60,054 
66,202 
52,843 
62,208 
64,716 
48,190 
52.537 
74,619 
76,129 


AprlL 


12,866 
15,403 
21.384 
25,958 
22,602 
28,888 
82,427 
89,868 
51,015 
67,190 
78,526 
80,098 
60,551 
68,862 
50,843 
64,612 
65,372 
44,960 
54,531 
77,629 
77,917 


May. 


13, 187 
17,826 
25,044 
28,896 
22,468 
23,721 
86,374 
40,802 
53,062 
71,901 
77,208 
80,212 
63.292 
76,834 
59,141 
70,288 
64,807 
47,528 
68,787 
76,722 
73,828 


June. 


13,678 
16,371 
26,449 
80,725 
28,207 
24,120 
87,693 
40,575 
56^855 
71,948 
79,262 
04.198 
65,930 
62,078 
58,907 
77.846 
63,762 
48,357 
60.382 
79,000 
77,238 
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Average  daily  product  of  crude  petroleum  in  the  Penneylvania  and  New  Torh  oU  fddt 
ectch  month  for  the  years  1871-1891  ^  by  monthe  and  year*— Oontinned. 

[BanelB.] 


1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Jnly. 


14,725 
16,702 
27,983 
83,387 
25, 431 
24,633 
38,335 
41,415 
66,057 
72,530 
76,538 
105,102 
65,174 
66,450 
57,284 
78,031 
61,275 
44,995 
63,037 
81,426 
73,842 


Angnit. 


14,922 

17,738 
80,196 
80,049 
23,186 
25,283 
41,069 
43,288 
61,042 
75,517 
75,217 
100,145 
60,627 
67,715 
55,031 
78,426 
50,641 
44,661 
68,862 
81,128 
79,787 


Septem- 


Oetober. 


U,896 
16,681 
81,800 
28,021 
28,298 
26,020 
40,487 
48,857 
61,890 
78,210 
78,114 
87,846 
63,779 
64,942 
67,096 
80,618 
59,321 
42,486 
62,254 
86,165 
94,686 


15,658 
4,272 
80,408 
29.666 
28,583 
26,102 
40,946 
44,187 
69,238 
76,956 
74,941 
74,118 
66,989 
68,286 
60,455 
77,681 
61,822 
43,694 
63,199 
68,782 
115,852 


Kovem- 


Deoem- 
ber. 


Teariy 


15,487 
21,287 
83,049 
28,702 
23,840 
26,216 
88,  U4 
44,966 
57,016 
75,814 
75,561 
73,098 
65,278 
60,390 
58,728 
74,093 
87,515 
48,080 
63,796 
85,865 
127,809 


15,418 
20,825 
34,960 
27,682 
23,254 
25,390 
40,518 
42,588 
67,078 
72,214 
80,000 
61,210 
64,146 
58,794 
61,247 
70.375 
41,568 
51,057 
66,286 
84,710 
115,484 


14,261 
17,194 
27,106 
29,937 
24,075 
24.505 
35,968 
41,544 
54,206 
71,114 
75,004 
82,388 
63,365 
65,129 
56,921 
70,679 
56,846 
45.058 
58.869 
79,810 
90.486 


[Yearly  avenge  is  the  total  product  diiided  by  the  number  of  daya  in  the  year,  not 
monthly  averages.] 


of 


It  will  be  seen  from  this  table,  as  has  elsewhere  been  stated,  that  the 
year  1891  was  a  phenomenal  one  in  production.  In  but  two  months  of 
this  year  did  the  ayerage  daily  production  fall  below  75,000  barrels, 
while  in  three  months  it  rose  above  115,000  barrels,  the  three  months 
of  October,  November,  and  December  showing,  respectively,  an  aver- 
age daily  production  of  115,352  barrels,  127,809  barrels,  and  115,434 
barrels.  These  were  the  notable  days  of  the  wonderful  McDonald  out- 
put. The  only  approach  to  these  figures  in  previous  years  was  in 
July  and  August  of  1882,  when  Cherry  Grove  was  the  sensation. 
The  average  daily  production  for  the  entire  year  1891  was  90,436  bar- 
rels, the  nearest  approach  to  this  in  any  previous  year  being  in  1882, 
when  the  average  daily  production  for  the  year  was  82,338  barrels,  or 
some  8,098  barrels  less. 

Pipe-line  runs  cmd  production. — ^We  have  several  times  referred  in 
this  report  to  the  fact  that  pix>e-line  runs  and  production  were  not  the 
same,  though  they  are  usually  assumed  to  be,  the  pipe-line  runs  being 
near  enough  to  production  for  the  practical  purposes  of  buying  and 
selling.  As  has  been  stated,  there  is  more  or  less  dump  oil  and  other 
oils  that  are  not  included  in  the  pipe-line  runs.  This  oil,  that  may  jkm- 
sibly  be  termed  outside  oil,  is  not  included  in  any  statement  of  tihe  re- 
ceipts by  pipe  lines. 

In  the  following  table  is  given  the  total  of  the  pipe-line  runs  in 
Pennsylvania  and  New  T^rk  from  1888  to  1891,  both  inclusive,  by 
months: 
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Pipe-line  rmu  in  Fenneylvania  and  New  Tark  from  1888  to  1891,  hy  tMniS^. 

[Bamlfl.] 


Montha. 


January ... 
Febraary . 
Mureh..... 

April 

May 

Jane 

JnJy 

August.... 
Sepiember. 

October 

November . 
December.. 


Total 


1888. 


1,126,035 
1,240,002 
1,211,086 
1,320,066 
1,433,469 
1,422,060 
1.370,080 
1,365,902 
1,253,149 
1,311,643 
1,416,448 
1,550,902 


16,022,702 


1889. 


1,613,012 
1,807,652 
1,608,755 
1,629,208 
1,794,129 
1,804,671 
1,945,668 
1,961,426 
1,860,140 
1,968,513 
1,898,628 
2,499,158 


21,790,963 


1890. 


2,082,894 
2,026,151 
2,272,251 
2,279,807 
2,311,840 
2,286,048 
2,417,991 
2,399,272 
2,452.888 
2,627,249 
2,475,615 
2,642,925 


28,174,931 


1881. 


2, 779, 675 
2,211,645 
2, 284, 395 
2,258,706 
2,220,567 
2,243,184 
2,259,047 
2,436,235 
2,707,978 
3,445.854 
3,846,211 
8,621.169 


32,814,661 


In  the  following  table  is  given  the  total  production  for  Pennsylvania 
and  New  York  for  the  same  years: 

ProduetUm  of  petroUum  in  Penneylvania  and  New  York  from  1888  to  1891,  by  monthe. 

IBamla.] 


Months. 


Janvary . . . 
Febmazy.. 

March 

Apra 

July 

Jane 

Jnly 

Aaffoat.... 
September. 
October.... 
November . 
December.. 


Total 


1888. 


1,155,937 
1,200.718 
1.338,877 
1,340,404 
1,473,362 
1,460.703 
1,394,847 
1,382,077 
1. 273, 080 
1, 354, 518 
1,442,406 
1,582,741 


16,488,668 


1889. 


1,542,806 
1.332,482 
1, 628, 661 
1,635,933 
1,821,776 
1,811.485 
1,945,168 
1,964,227 
1,867,610 
1,959,169 
1,913,871 
2,055,247 


21,487,435 


1890. 


2,096,460 
2,022,446 
2,280,287 
2,280,091 
2,331,293 
2,315,649 
2,450,235 
2,434,147 
2, 476, 144 
2,673,360 
2,517,425 
2  676, 081 


28,458,208 


1891. 


2.830,082 
2,287,820 
2,360,011 
2,337,497 
2,288,666 
2,316,988 
2,289,089 
2,473,398 
2,837,562 
2,575,911 
8,834,262 
3,578,460 


83,009,236 


Tabulating  these  two  tables  by  totals  for  the  years  1888, 1889, 1890, 
and  1891,  we  have  the  following: 

ofproduetion  and  pipe-line  rune  of  Penneylvania  and  New  York,  1888  to  1891, 

[Barrels.] 


1888 

1888 , 

1880 

1891 


Total  pro* 
daciioxL 


16,488,668 
21,487,435 
28,458,208 
83,009,286 


Pipe-line 
rana. 


16,002,729 

(a)21,790,953 

28,174,931 

82,314,661 


(a)  Inolndea  considerable  West  Virginia  oil. 

In  the  above  table  it  will  be  noted  that  in  every  case  the  production 
Lb  in  excess  of  the  pipe-line  runs  except  for  the  year  1889  when  the 
runs  are  some  300,000  barrels  in  excess  of  the  production.  This  arises 
from  the  fact  that  considerable  West  Virginia  oil  was  included  in  the 
pipe-line  runs  for  that  year.  It  should  be  noted,  however,  that  the 
discrepancies  are  not  very  great  in  percentages.  The  difference  be- 
tween pipe-line  runs  and  production  in  1888  was  485,939  barrels,  or 
about  3  per  cent ;  the  difference  for  1890  is  283,277  barrels,  or  about  1 
per  cent.,  and  the  difference  for  1891  694,575  barrels,  or  a  little  more 
6442  HOY ^27 
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than  2  i>er  cent  The  relation  between  mns  and  production  in  1889  is 
not  considered  in  view  of  the  fact  that,  as  stated  above,  the  rons  fbi 
that  year  include  quite  an  amount  of  West  Virginia  oil. 

Shipments  of  petroleum  from  Pennsylvania  and  yew  York. — ^In  the  fol- 
lowing table  will  be  found  a  statement  of  the  number  of  barrels  of 
crude  petroleum  and  refined  petroleum  reduced  to  its  equivalent  shipped 
out  of  the  Pennsylvania  and  New  York  oil  regions  either  by  pipe  line 
or  railroad  from  1871  to  1891,  inclusive.  In  some  years,  especially  in 
the  earlier  ones  covered  by  this  table,  a  considerable  portion  of  the  oil 
was  shipped  as  refined.  In  this  table  that  is  reduced  to  its  equivalent 
in  crude,  a  barrel  of  refined  is  regarded  as  being  produced  from  1\ 
barrels  of  crude. 

JSh%pment9  of  crude  petroleum  and  refined  petroleum,  reduced  to  crude  equivalent,  out  of 
ihe  Pennsylvania  and  New  York  oil  fields  from  1871  tol891,  by  months  and  years, 

[BaneU.] 


Yean. 


January. 


1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


437,601 

476,966 

673,124 

843,663 

453,096 

677,289 

743, 461 

775, 791 

66J,998 

1,660,409 

1, 061, 617 

1,657,067 

1, 357. 815 

1, 686.  061 

1,804,028 

1,991,561 

2, 312,  067 

2,266,109 

2,388,609 

2, 637,  339 

2.421,419 


Febmary. 


347,718 

407,606 

527.440 

501.220 

827,776 

619, 193 

484,904 

774,234 

702,729 

1. 895, 151 

915,028 

1,787,909 

1,250,824 

1, 723, 261 

1,895,021 

2,032,794 

1, 995, 757 

2. 163, 957 

2,272,080 

2, 146, 108 

2,143,612 


Marob. 


April. 


883,880 

276,220 

668,374 

518,246 

693,918 

623,762 

913,919 

741.512 

973,879 

1,613,871 

1. 276, 746 

1,718,956 

1,641,899 

1,873,890 

1,887,034 

2, 055, 750 

2, 332, 324 

1,979,753 

2,263,009 

2,148,977 

2,429,664 


889,147 

428, 512 

708, 191 

803, 409 

729,581 

603,037 

903,526 

846.6;}2 

1, 136, 188 

842,268 

1, 348. 398 

1, 678, 134 

1, 908, 379 

1, 643, 336 

1,823,726 

2,070.468 

1,938,278 

1,028.486 

2,236,004 

2,317,410 

2,155,511 


Mmj. 


687,876 

610,417 

768, 176 

899,027 

681,670 

647,150 

1.234,824 

060.804 

1,831,460 

1,005,250 

1,563,436 

1,827,856 

1,006,634 

1,800,320 

2,007,000 

2, 032, 672 

2, 328, 564 

1,773,004 

3,256,120 

a.  474, 966 

2,072.180 


June. 


601,754 

620.228 

606,414 

815,413 

746.088 

921,863 

1,381,134 

1,135,110 

1,860.3X4 

075,083 

1,720,097 

2,172,685 

1,747.788 

1.827.553 

3,034.025 

2, 117, 480 

2, 165, 430 

1.056,116 

2,268.280 

3.486.206 

3,122,088 


July. 


641,137 
501.238 
814,449 
040,281 
004,537 
1,228,539 
1,006.951 
1.330.45i 
1.625.035 
1,231,611 
1, 025, 532 
2.402,970 
1,634.407 
1.740,021 
1.06L152 
2.418.961 
2.000.173 
2,098.531 
2,049.597 
2, 640. 668 
2.360,176 


Years. 


1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888. 
1889, 
1890 
1891. 


Angnst. 


628,134 
621,954 
864,768 
783,866 
882,089 
1. 203, 402 
1,425,943 
1, 655, 651 
1,808,239 
1, 394, 130 
2.214,877 
2, 047, 545 
2.086,478 
2, 000, 371 
2, 049. 099 
2,059,299 
2,220,768 
2,223,263 
2, 625, 825 
2,538,224 
2. 496, 255 


September. 


651,075 
541,607 
952,965 
1, 014, 570 
1, 109, 392 
1, 154, 549 
1, 563, 797 
1,434,225 
1,627,120 
1, 252, 635 
2, 131, 950 
1, 992, 171 
2,328,574 
2,292,087 
2, 116, 659 
2, 157, 323 
2,342,227 
2.289.486 
2,567,469 
2, 648, 418 
2,701,361 


Ootober. 


606,071 
607,468 
1,010,853 
643,341 
871, 917 
524,190 
1,268,971 
1, 747, 890 
1,662.260 
1,666,033 
2,080,467 
2,089,428 
2,215,421 
2, 510, 283 
2,050,150 
2,441,848 
3,678,008 
1,668,116 
2,747,2«4 
2,725,341 
2,799,214 


November. 


480,977 

477,946 

960,680 

646,117 

671,066 

871,406 

1,205,634 

1,281,410 

1,453,646 

1,226,030 

2,066,006 

1,404,640 

2,066,602 

2, 078, 261 

1, 857, 080 

2,724,706 

2,462,062 

3, 60.%  401 

8, 803, 181 

2,662,898 

2,601,485 


December. 


TotaL 


410, 822 

430,786 

066,448 

602,848 

871,002 

1,100,083 

600,010 

002,688 

1,632,585 

1,335,613 

1,060,681 

1,121,453 

1,740.547 

2,382,244 

2,188,253 

2.550,801 

2,608,341 

2»  807. 782 

2,671,618 

2,889,525 

2,781,531 


6,  G64,  ;»i 
5,800,0«7 
0,400,775 
8,821,500 
6,042,988 
10,164,452 
12,832.573 
13,676,003 
15,886,475 
15,677,404 
20,284.230 
21,000.317 
21,979^369 
23,657.507 
22.713,386 
^653, 853 
27,270^008 
25.138,031 
20,638,688 
30,116,075 
28.084,408 


These  shipments  are  for  later  years  pipe-line  deliveries.  It  will  be 
noted  that  there  is  but  little  difference  in  the  shipments  of  the  last 
three  years.  It  will  also  be  observed  that  the  shipments  do  not  equal 
Ibe  production. 
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These  figures  of  lAupments  most  not  be  taken  as  sbowlng  Che  actual 
eoDsamption  of  oil.  To  them  mnst  be  added,  in  order  to  ascertain  vhat 
becomes  of  the  oil  prodoced  in  the  oil  regions,  all  of  the  sediment,  the 
damp  oil,  or  oil  that  does  not  pass  through  the  pipe  line,  as  well  as  the 
udouDt  of  oil  destroyed  by  fire  and  disposed  of  in  other  -ways  than  by 
refining  or  direct  consnmption.  There  is  also  a  certain  amoant  of  loss 
by  evaporation  and  otheraiae.  This  is  provided  for  by  the  pipe  lines 
in  receiving  the  oil  from  the  prodnoers,  a  certain  number  of  gallons  per 
barrel  being  allowed  for  such  loss.  Forty-four  gailons  are  generally 
delivered  by  the  producer  to  the  pipe  line  as  a  barrel,  bnt  certificates 
are  issued  for  barrels  of  42  gallons  only. 

Prices  of  erudi  petroleum  in  Pmtuslvania. — In  the  following  table 
from  Stowell's  Petroleum  Reporter  are  given  the  monthly  and  yearly 
averages  of  pipe-line  certiflcatea  or  price  of  crude  petroleum  at  primary 
markets  from  1860  to  1891,  in  barrels  of  42  gallons. 

These  averages,  it  is  to  be  understood,  are  not  true  averages,  that  is, 
in  price  and  quantity  sold  at  that  price,  but  they  are  the  averages  of 
the  prices  obtained  from  day  to  day.  It  is  probable  that  the  true  aver- 
age prices  are  slightly  under  the  averages  usually  obtained  by  averag- 
ing the  prices.  These  averagcSyhowever,  under  the  circumatances,  are 
the  only  ones  that  can  be  ascertained  and  do  not  vary  much  from  the 
average  of  the  prices.  It  is  also  to  be  noted,  as  is  stated  elsewhere, 
that  certain  oils  in  Pennsylvania  and  Kew  York  were  at  a  premium  for 
a  portion  of  the  year,  the  premium  on  oils  of  certain  diatricts  being  re- 
moved in  August,  all  oil  after  this  date  being  subject  to  the  certificate 
price. 
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From  the  above  table  it  will  be  seeii  that  the  average  price  of  oil  in 
1891  was  lower  than  any  year  from  1860^  except  1887,  when  the  average 
was  66f  cents,  and  in  1861  when  the  average  was  49  cents.  The  lowest 
monthly  average  for  any  of  the  months  covered  by  the  table,  except 
during  the  years  1861  and  1862,  was  reached  in  June  and  July  of  1882, 
when  the  price  for  June  was  54|  cents  and  for  July  57|  cents.  The 
next  lowest  price  was  in  September  of  1891  when  the  price  was  58} 
cents.  The  low  price  in  1882  was  due  to  Oherry  Grove;  the  low  price 
of  1891  to  McDonald. 

StoeJcs  of  crude  petroleum. — In  the  following  table  is  given  a  state- 
ment showing  the  total  stocks  of  crude  petroleum  in  the  Pennsylvania 
and  New  York  oil  fields  from  1871  to  1891,  inclusive,  by  months  and 
years: 

Total  $toek8  of  crude  petroleum  in  the  Pennsylvania  and  New  York  oUfleldafrom  1S71  to 

1891,  hy  m&nthe  and  yean, 

[BarreU.] 


Years. 


Janiuffy. 


1871 
1872 
1873 
1874 
1875 
1878 
1877 
1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


637,751 

532,971 

1, 183, 728 

1,948,919 

4,011,708 

8,585,143 

2,004,128 

8.556,342 

6,321,222 

8,724,194 

20,110,903 

26, 716, 188 

35. 187, 116 

35, 884. 509 

87,214,274 

34,186,238 

33. 835, 389 

26,927,634 

18, 165, 607 

11,060,220 

10,383,059 


Febraary. 


587,021 

579,793 

1,265,373 

2,283,032 

4,546.188 

8,734,835 

2,860.636 

8,875,064 

5, 813, 663 

9,004,062 

21, 108, 003 

27, 059, 611 

85.692,480 

36, 041, 898 

86, 757, 187 

84.082,775 

33,288.630 

26. 084, 574 

17,240.428 

10,990,417 

10,836,863 


March. 


642,000 

662,497 

1,244,657 

2, 648, 210 

4, 592, 364 

8,829,250 

3,210,454 

4,342,832 

6, 318, 099 

9,606,683 

22,  Vi&,  789 

27,822,825 

86.881.255 

36,220,270 

86,508,236 

33,954,403 

32, 932, 502 

25, 404, 276 

16,634,437 

11,170,997 

•10. 939, 164 


AprU. 


771,000 

.877,832 

1, 178, 643 

2,623,634 

4,537,843 

3,900,708 

8,279,731 

4,692.090 

6, 689,  111 

10, 780, 158 

22,963,171 

28,647.481 

87.789,406 

86,642,794 

36,464,800 

83, 823. 385 

82,955,084 

24,893,223 

16, 076. 601 

11, 178, 090 

11, 313, 241 


May. 


606,000 

960,803 

1, 192, 541 

2,504,286 

4,632,672 

3,989,904 

8,173,008 

4,996.068 

6,980,064 

11,916,577 

23,793,028 

29,206,607 

35,755,824 

88,631,203 

36,139,072 

33, 969, 486 

32.642,330 

24,653,043 

15, 668, 331 

11, 062, 100 

11,684,538 


June. 


654,000 

1,010,802 

1,324,493 

2,701,625 

4,502,896 

8,791.642 

2,912,674 

6,078,189 

7, 263. 150 

13,099,034 

24, 441. 101 

29,850,962 

85,985,935 

38,666,838 

35.872,257 

34.187,377 

82,889,750 

24,219,406 

15,258,863 

10,866,687 

12,021,857 


July. 


511, 230 

090,229 

1,433,620 

S,270,47» 

4.386,790 

8,826,728 

8,004,728 

5,031,600 

7.363.382 

14.U6,753 

24,888,837 

80,715,144 

86,371,922 

38,085,767 

36,686,000 

84,428,480 

32,280,200 

23,586,051 

14.641,606 

10,663,407 

12,230,432 


Yean. 


1871 
1872 
1878 
1874 
1875 
1876 
1877 
1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1880 
1800 
1801 


Aaguat. 


630,146 

097,166 

1,513,890 

2,932,444 

4,223,397 

8, 304, 405 

2, 852, 544 

4,717,877 

7,114,105 

15, 063, 651 

25, 005. 187 

81, 772, 004 

36, 164, 881 

88, 084, 561 

86,843,771 

34,800,307 

82, 003, 636 

22, 825, 208 

18,850,267 

10,526.618 

12,412,300 


September. 


541,330 

051,410 

1,521.185 

2,758,504 

8,812,045 

2,030,456 

2,503,667 

4, 500, 362 

7,620,626 

16, 157, 316 

25,066,667 

32,400,303 

85,752,677 

38,740,734 

84,030,002 

36,061.614 

81,340,930 

21. 876, 681 

13,108,452 

10, 346  878 

12,660,875 


October. 


405,102 

014, 423 

1,452,777 

3, 134, 002 

8.672,101 

8,040,108 

2, 604, 012 

4,221,760 

7,704,634 

16, 877, 010 

25,300,361 

32,606,533 

35,613,015 

38, 102, 317 

84, 763, 857 

35, 027, 877 

30,662,683 

.20,722,024 

12,468,060 

10,263,258 

13,504,650 


IfoTember. 


502,060 

886,909 

1,493,875 

8,449,845 

8,701,236 

2,955,092 

2,471,798 

4, 289, 309 

8,051,409 

18, 025, 409 

25,509,285 

83,728,555 

85,506,653 

37,925,756 

34,668,437 

84,525,871 

29, 325, 951 

19, 734. 132 

12, 021, 924 

10. 080, 538 

14,952,827 


Deoember. 


632,000 

1,084,423 

1,625,157 

8, 705. 639 

8,650.207 

2, 551, 199 

3,127,837 

4,615,200 

8,470,400 

18,028,480 

26,010,704 

.84,606,612 

86,745,682 

87, 866, 126 

84,428,841 

84,156,605 

28,006.211 

18. 006;  814 

11,562,503 

0,003,600 

16,002,867 


567.458 

860,897 

1,800,162 

2,766,036 

4. 174, 180 

8.411,622 

2,875,434 

4.501,306 

7.065,834 

18,625,015 

23,860.061 

80,410,500 

85.068,075 

87,006,481 

85,732,291 

84,3S0,8U 

81,806.015 

23,326,080 

14,724,756 

10,682,807 

12,411,763 
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In  the  reports  for  the  last  two  years,  that  is,  1890  and  1891,  is  in- 
cluded some  OH  produced  in  West  Virginia,  the  runs  from  the  wells  of 
West  Virginia  and  southwestern  Peunsylvania  being  so  united  in  the 
pil>e  lines  that  it  is  impossible  to  distinguish  between  stocks  of  West 
Virginia  and  stocks  of  southwestern  Pennsylvania  oils. 

For  the  last  three  years  the  total  stocks  of  petroleum  are  in  excess 
of  those  held  by  pipe  lines,  the  stocks  for  these  years  including,  in  ad- 
dition to  those  held  by  pipe  lines,  the  oil  held  in  tanks  at  wells.  In 
these  tables,  however,  are  not  included  any  stocks  of  petroleum  owned 
and  held  at  refineries. 

From  the  above  table  it  will  be  noted  that  for  the  first  time  since 
1884  there  has  been  an  increase  in  the  average  stocks  of  oil  held  at  the 
close  of  each  month.  Beginning  with  1884,  when  the  average  stock 
was  37,698,48  barrels,  there  was  a  gradual  reduction  in  the  average 
stocks  until  1890,  when  the  average  stocks  were  10,682,807  barrels. 
The  average  stocks  for  1891,  however,  increased  to  12,411,763  barrels. 
The  stock  at  the  close  of  December,  1890,  was  lower  than  at  any  corres- 
ponding period  since  1879,  it  being  9,993,600  barrels  December  31, 1890, 
and  8,470,490  barrels  December,  1879.  The  stock  at  the  close  of  the  De- 
cember, 1891,  had  risen  to  16,002,856  barrels,  an  increase  of  a  little 
over  6,000,000  barrels  as  compared  with  stocks  at  the  close  of  Decem- 
ber 31, 1890,  though  the  increase  in  the  average  of  stocks  at  the  close 
of  each  month  in  1891  was  not  quite  2,000,000  barrels  in  excess  of  the 
average  stocks  for  1890. 

Well  records  in  the  Pennsylvania  and  Kew  TorJc  ail  fields. — ^In  the 
following  tables  are  given  what  are  known  as  the  well  records;  that 
is,  the  statistics  of  the  number  of  derricks  erected  each  month,  the 
number  of  wells  drilling,  the  completion  of  new  wells  and  their  initial 
daily  production,  as  well  as  the  number  of  dry  holes  or  those  wells  that 
produced  no  petroleum.  These  statistics  indude  the  well  records  of 
New  York,  Pennsylvania,  and  northern  West  Virginia,  the  latter  be- 
ing included  with  southwestern  Pennsylvania  for  reasons  elsewhere 
stated.  The  statistics  for  New  York  have  for  many  years  been  included 
with  those  of  Pennsylvania. 
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In  the  following  two  tables  are  given  statements  of  the  number  of 
wells  completed  in  each  district  in  the  Pennsylvania,  Kew  YotIl,  and 
northern  West  Virginia  oil  fields  during  each  month  of  1891,  by  monthB 
and  districts,  together  with  the  initial  daily  production  of  new  wells: 

Total  number  of  wells  completed  in  the  Pennsylvania,  New  York,  and  norihem  West  Ftr- 

ginia  oil  fields  in  1891. 


Months. 


January... 
February . 
Hamh..... 

April 

May 

Jane 

Jniy 

AngOBt . . . 
September 
October  ... 
NoTember. 
December. 

Total. 


Bradford. 


40 
18 
23 
24 
81 
20 
36 
27 
27 
15 
0 
0 


278 


Allegany. 


8 
6 

7 
8 

13 
4 
8 
9 
8 

U 
0 
6 


01 


Middle 
fleie. 


26 
28 
85 
85 
42 
84 
36 
84 
18 
16 
17 
18 


831 


Venango 

and 
Clarion. 


68 
55 
48 
64 
54 
64 
81 
76 
51 
88 
29 
22 


660 


Sutler 

and  Arm* 

atrong. 


67 
61 
52 
67 
44 
48 
61 
44 
54 
41 
46 


607 


SOQlll- 

west  field. 


Ill 
81 
lU 
102 
180 
134 
112 
148 
125 
117 
135 
118 


1,414 


Total. 


810 

2a 

275 


814 
804 
384 


281 
287 
245 
197 


8,881 


Initial  daily  production  of  new  wells  in  the  Pennaylvaniay  New  York,  and  northern  Wsst 

Virginia  oilfields  in  1891. 


Mentha. 


January... 
February  . 
Maroh  .... 

April 

May 

June 

July 

August ... 
September 
October... 
November. 
December . 

Total 


Bradford. 


288 
100 
120 
102 
163 
111 
105 
173 
176 
108 
48 
67 


1,596 


AUegany. 


55 
80 
40 
85 
80 
21 
84 
58 
26 
68 
88 
21 


Middle 
field. 


164 

178 

894 

335 

2S8 

858 

206 

182 

105 

75 

94 

77 


481 


2,509 


Venango 

and 
Clarion. 


447 
257 
156 
224 
241 
848 
471 
536 
445 
332 
150 
186 


8,736 


Butler 

and  Arm' 

strong. 


2,823 
1,303 
1,613 
1,000 
1,806 
911 
1,568 
1,593 
1,164 
1,308 
1,401 
2,598 


18,178 


Sonth- 
westfield. 


10,143 

4,750 

6,488 

6,014 

5,768 

8,519 

8,070 

11,000 

16.202 

44,821 

81.684 

12,579 


TotaL 


18,864 

6,618 

7,751 

7,710 

7,815 

5.968 

e,5tt 

13,536 

18.118 

469712 

33,396 

15,468 


155,863 


182,853 


These  tables  do  not  include  any  wells  drilling  in  the  Franklin  lubri* 
eating  oil  district  nor  the  initial  production  of  wells  drilled  in  this 
district. 

The  districts  in  the  above  tables  have  been  described  in  other  parts 
of  the  report  Here  it  may  be  said  briefly  that  the  Bradford  district 
includes  a  portion  of  Cattaraugus  county,  New  York,  and  forms  with 
Allegany,  New  York,  district  the  northern  field.  The  middle  field  is 
chiefly  in  Warren  and  Forest  counties,  though  the  lower  field  includes 
a  small  portion  of  Warren  county.  The  Venango  and  Olarion  and  the 
Butler  and  Armstrong  are  the  chief  districts  of  what  is  known  as  the 
lower  field.  The  southwest  field  includes  the  wells  in  Allegheny  and 
Washington  counties,  as  well  as  the  wells  in  northern  West  Virginia. 

The  above  tables  show  in  the  most  graphic  manner  the  infiuence  of 
McDonald  upon  the  production  and  drilling  of  wells  in  other  fields.  By 
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reference  to  tlie  first  table  it  will  be  seen  that  the  number  of  wells  com- 
pleted in  all  of  the  districts,  except  Bradford  and  Allegany  and  the 
southwest  district,  fell  off  under  the  influence  of  the  large  increase  in 
production  in  the  McDonald  district,  which  is  in  the  southwest  field. 
In  the  Bradford  district  40  wells  were  completed  in  January  and  but  9 
in  December.  In  the  middle  field  42  were  completed  in  May  and  but 
15  in  October,  17  in  l^ovember,  and  16  in  December.  In  Venango  and 
Clarion  81  wells  were  completed  in  July  and  22  in  December.  Of  course, 
the  total  number  of  wells  completed  in  each  month  shows  a  similar 
falling  off.  There  were  310  wells  completed  in  January,  334  in  July,  and 
333  in  August,  yet  the  initial  production  in  July  was  but  6,543  barrels 
and  13,536  barrels  in  August.  On  the  other  hand,  though  there  were  but 
237  new  wells  completed  in  October,  the  initial  production  was  46,712 
barrels. 

The  table  of  initial  production  given  above  also  shows,  in  the  column 
headed  '^  Southwest  field,"  the  effect  on  initial  production  of  the  remark- 
able output  of  oil  in  the  McDonald  district. 

The  average  daily  production  of  the  new  wells  completed  in  the 
Pennsylvania  and  New  York  oil  fields  firom  1882  to  1891  is  as  follows: 

Aterage  daily  produoi  of  the  new  welU  in  the  Penmylvania  and  New  York  oUfieldefrom 

1882  to  1891,  hy  monthe  and  years, 

[Barrel*.] 


Hanths. 

1B8S. 

1883. 

1884. 

1885. 

1886. 

1887. 

188& 

1889. 

1890. 

1891. 

Janaary 

19.60 

22.40 

13.70 

40.00 

13.50 

25.50 

15.43 

13.08 

13.00 

50.62 

Febroary . . . 

19.40 

14.90 

15.00 

41.30 

18.40 

44.75 

12.48 

10.50 

22.00 

36.30 

MatQh 

22.25 

22.50 

17.00 

23.30 

22.90 

29.75 

66.00 

19.70 

14.60 

34.76 

April 

22.00 

21.00 

12.00 

40.00 

32.00 

43.60 

9.40 

15.17 

14.60 

83.70 

Mky 

21.30 

17.50 

18.00 

23.00 

38.60 

22.00 

68.71 

12.00 

15.90 

29.60 

Jane 

36.80 

15.00 

17.50 

10.60 

25.00 

38.51 

40.55 

13.50 

19.40 

22.70 

July 

108.80 

15.00 

59.30 

10.30 

31.10 

18.14 

14.38 

13.20 

19.00 

24.50 

Aaffnnt 

September.. 
October 

84.20 

13.80 

22.60 

10.60 

51.90 

49.30 

19.00 

15.50 

16.37 

50.70 

25.75 

14.40 

41.70 

13.20 

62.40 

57.70 

19.00 

14.14 

28.40 

77.49 

15.90 

14.20 

165.50 

14.00 

28.00 

25.06 

13.72 

11.50 

22.72 

243.29 

12.90 

13.80 

87.40 

10.90 

28.00 

19.69 

12.80 

15.20 

28.87 

174.84 

December  .. 

20.40 

11.80 

92.60 

10.90 

23.00 

1L40 

13.30 

14.25 

29.66 

97.90 

In  arriving  at  the  above  average  the  total  initial  daily  production  for 
each  month  is  divided  only  by  the  number  of  producing  wells;  that  is, 
fi*om  the  total  of  completed  wells  given  above  is  subtracted  the  number 
of  dry  holes  given  elsewhere  in  this  report,  the  result  being  the  num> 
her  of  producing  wells  completed  during  each  month.  The  total  daily 
production  divided  by  the  number  of  producing  wells  will  give  the 
average  doily  production.  Never  in  the  history  of  petroleum  produc- 
tion in  Pennsylvania  were  such  remarkable  wells  struck  as  in  October 
and  November  of  1891.  Li  the  above  table  are  included  the  average 
initial  daily  production  of  wells  from  1882  as  this  shows  the  effect  of 
Cherry  Grove  on  the  average  production  of  that  year. 
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The  following  table  gives  the  namber  of  diilliDg  wells  completed  in 
each  month  from  January,  1872,  to  the  close  of  1891 : 

Number  of  driUing  welU  eompUted  in  the  Pennsylvania  and  New  Torh  oil  Jlelde  eaek 

month  from  187$  to  1891,  by  m&nthe  and  years. 


Yean. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oot 

Not. 

Deo. 

Total. 

1872 

87 

120 

80 

121 

185 

84 

128 

118 

82 

100 

64 

105 

1,183 

1878 

03 

04 

100 

105 

102 

130 

114 

120 

106 

101 

100 

98 

1.263 

1874 

102 

104 

110 

118 

100 

101 

121 

107 

104 

120 

106 

120 

1,317 

1875 

190 

187 

195 

180 

172 

190 

900 

210 

201 

220 

217 

230 

2.898 

1878 

240 

231 

242 

200 

202 

961 

248 

270 

209 

273 

278 

272 

2,920 

1877 

281 

241 

291 

268 

320 

403 

817 

255 

822 

467 

391 

382 

8.939 

1878 

274 

226 

211 

409 

470 

209 

908 

186 

174 

829 

248 

165 

8,064 

1879 

136 

132 

238 

270 

402 

880 

827 

283 

210 

232 

227 

261 

8,048 

1880 

320 

230 

867 

500 

426 

810 

838 

368 

356 

864 

336 

802 

4,217 

1881 

222 

220 

271 

316 

406 

874 

886 

332 

312 

322 

363 

406 

8,880 

1882 

847 

340 

885 

432 

469 

840 

185 

958 

164 

117 

160 

122 

8,804 

1883 

125 

126 

142 

209 

231 

228 

261 

309 

821 

821 

802 

272 

2,847 

1884 

220 

227 

256 

298 

311 

244 

268 

145 

89 

59 

78 

66 

2.265 

1885 

64 

62 

82 

116 

213 

242 

217 

288 

856 

897 

884 

846 

2,761 

1888.  ... 

270 

280 

291 

828 

343 

865 

857 

813 

258 

272 

221 

185 

3^478 

1887 

158 

162 

138 

160 

148 

162 

159 

142 

134 

100 

101 

96 

1600 

1888 

57 

52 

56 

49 

50 

97 

82 

96 

139 

229 

807 

802 

1,515 

1880 

284 

288 

353 

401 

431 

537 

549 

506 

478 

559 

640 

471 

(«)5,435 

1890 

553 

482 

522 

556 

534 

571 

655 

579 

571 

607 

520 

848 

6,358 

1891 

310 

243 

275 

288 

314 

804 

834 

833 

281 

237 

245 

197 

8.861 

(a)  Inolndlng  86  weUa  drilled  in  Franklin  dittriot,  data  for  which  by  month*  won  not  obtainable. 

In  the  following  table  will  be  found  a  statement  of  the  namber  of 
dry  holes  drilled  in  each  district  of  Pennsylvania,  New  York,  and 
northern  West  Virginia  in  1891 : 

Total  number  of  dry  holes  drilled  in  Pennsylvania,  New  Torh,  and  norihem  West  VWyinie 

in  1891, 


Months. 


January  .. 
Febrnary  . 
March  .... 

April 

May  

June 

July 

AUffUBt  ... 

September 
October... 
November. 
December 

Total 


Bradford. 


1 
1 
1 
8 
2 
1 
1 
8 
2 
0 
1 
2 


18 


Alio, 
gany. 


1 
1 
0 
0 
1 
0 
2 
0 
0 
2 
1 
0 


8 


Middle 
Held. 


0 
2 

4 
4 
0 
2 
8 
8 
1 
2 
5 
8 


84 


Venango 

and 
Clarion. 


15 
8 
9 

12 
4 

11 
9 

17 
2 
7 

10 
6 


110 


Butler 

and  Ann- 

■tnmg. 


10 
8 
7 

15 
6 

11 

12 
8 

18 
7 

12 
8 


117 


South- 
west 
Held. 


19 
41 
81 
26 
85 
47 
40 
85 
23 
97 
25 
15 


TotaL 


46 

61 
62 

60 
48 
72 
67 
66 
41 
45 
64 


650 


This  table  should  be  compared  with  the  table  given  above  showing 
the  total  number  of  completed  wells.  The  number  of  producing  wells 
for  each  district  in  each  month  for  the  year  will  be  ascertained  by  sub- 
tracting  the  number  of  dry  holes  given  in  the  above  table  ttom  the 
number  of  completed  wells.  A  study  of  these  two  tables,  that  is  the 
table  showing  number  of  completed  wells  and  the  table  showing  num- 
ber of  dry  holes  is  interesting  as  indicating  a  much  larger  proportion  of 
producing  wells  to  the  total  number  of  wells  drilled  in  certain  districts 
than  in  others.    For  example,  in  the  Bradford  district  27S  wella  w«re 
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completed  in  1891.  Of  these  bat  18,  or  a  little  over  6  per  cent,  were  dry 
holes.  In  the  Allegany  district  some  9  per  cent,  were  dry  holes ;  in  the 
middle  field  10  per  cent,  in  Venango  and  Clarion  district  some  16  per 
cent.;  in  Bntler  and  Armstrong  some  20  per  cent.,  while  in  the  South- 
west district  of  1,414  wells  completed  in  1891,  363,  or  25  per  cent.,  were 
dry  holes.  This  indicates  that  wells  pnt  down  to  the  shallower  strata 
of  the  extreme  northwestern  part  of  the  Pennsylvania  oil  fields  are 
more  likely  to  be  producers  than  those  drilled  to  the  deeper  strata  of 
the  lower  fields. 

The  earnestness  with  which  new  work  is  being  prosecuted  in  the  va- 
rious fields  and  districts  of  Pennsylvania  at  the  close  of  each  month 
is  shown  in  the  record  of  rigs  or  derricks  building  and  wells  drilling. 

In  the  following  table  will  be  found  a  statement  of  the  number  of  rigs 
in  course  of  construction  at  the  dose  of  each  month  in  1891  in  each  of 
the  fields  of  Pennsylvania: 

Bigs  building  in  ike  Pennsylvania,  New  York,  and  nart\em  West  Virginiaflelds  in  1891, 


Hontlii. 


January 

Febmaiy  ..... 
Mjuroh 

^.:::::::: 

Jane 

July 

Auffost 

September  ... 

October 

Koyember.... 
nber .... 

Avenige 


Bradford. 


10 
28 

ao 

25 
23 
22 
16 
18 
14 
14 
2 


18 


ABe. 
gany. 


2 
1 
6 
2 

1 
1 
0 
2 
1 
1 
4 
1 


2 


Middle 
field. 


7 

7 

10 

11 

13 

18 

15 

8 

7 

10 

4 

8 


Venango 

and 
Clarion. 


41 

^ 

38 
80 
53 
40 
40 
25 
22 
17 
0 


83 


Bailor 

and 

Arm* 

strong. 


40 
48 
52 
86 
43 
48 
20 
85 
87 
22 
23 
80 


Soafh- 
west 
field. 


Ill 
84 
01 
82 
00 
06 
87 
80 
48 
87 
80 
51 


TotaL 


233 
105 
218 
188 
208 
234 
182 
188 
131 
138 
122 
108 


70 


170 


Here  again,  as  in  the  case  of  other  portions  of  this  well  record,  the  influ- 
ence of  the  wonderful  production  of  oil  in  the  McDonald  field  is  shown. 
The  number  of  rigs  building  in  the  Bradford  region,  for  example,  at  the 
close  of  December  was  2,  the  average  for  the  year  being  18.  Indeed, 
all  through  this  table  the  number  of  rigs  building  at  the  close  of  the 
year  is  very  much  less  in  each  district  than  the  average  for  the  yeair. 
Even  in  the  Southwest  district  this  is  true,  as  the  enormous  results  ob- 
tained by  drilling  in  the  McDonald  field  led  to  reduction  of  price  and 
discouraged  the  production  of  oil  in  other  regions. 
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In  the  two  following  tables  will  be  found  statements  regarding  tiie 
number  of  wells  drilling  but  not  completed  at  the  close  of  each  month 
in  1891^  and  also  from  1871  to  1891. 


WaU  inproeeu  of  drUlinif  in . 

Pennsylvania  in  1891. 

Hontb. 

Bradford. 

Alle- 
gany. 

Middle 
field. 

Venango 

and 
Clarion. 

Bnilar 

and 

Arm- 

atrong. 

Sonih- 

weaft 
field. 

TotaL 

28 
24 
26 
26 
29 
29 
28 
24 
19 
14 
11 
7 

7 

9 

10 

14 

7 

12 

6 

6 

8 

7 

8 

2 

84 
22 
27 
22 
81 
21 
24 
15 
U 
13 
22 
14 

40 
40 
60 
42 
42 
53 
43 
36 
26 
21 
13 
5 

88 
88 
80 
72 
68 
87 
71 
77 
66 
(U 
68 
48 

221 
222 
208 

211 
208 
205 
248 
248 
267 
266 
280 
206 

407 
410 
401 
387 
880 
407 
420 
406 
897 
871 
387 
276 

fBbmanr  ...••••... 

ICaroh..; 

April 

May 

Jmo  ..•..•«....•... 

July 

AnffHiit  ....««..•••. 

Septdmbw 

October ••».... 

IT^orember . ......... 

nMflmber 

Areonige 

22 

8 

21 

84 

71 

2S7 

883 

Number  of  welU  drilling  in  the  Pennsylvania  and  New  York  oU  fields  at  ike  doss  of 

each  month  from  1871  to  1891,  by  months  and  years. 


Yeara. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

ISTOT. 

Dec. 

ATcr- 

aget. 

1871 

140 
363 
361 

87 

40 
142 
457 
834 
265 
540 
383 
422 
126 
270 

97 
820 
201 

64 
841 
607 
407 

178 

360 

349 

66 

40 
161 
463 
826 
828 
585 
420 
488 
151 
273 
109 
837 
177 

72 
850 
608 
410 

240 
813 
227 
99 
46 
230 
395 
879 
406 
577 
437 
.  408 
205 
260 
139 
856 
155 
66 
453 
645 
401 

279 
802 
177 
213 

64 
267 
448 
409 
468 
580 
446 
405 
199 
284 
190 
.818 
155 

59 
487 
60S 
887 

866 

386 
228 
225 
127 
807 
512 
876 
460 
460 
470 
381 
216 
244 
228 
85B 
167 
82 
574 
686 
880 

803 
891 
395 
210 
162 
840 
895 
266 
884 
440 
408 
226 
228 
123 
209 
408 
142 
106 
612 
617 
407 

829 
859 
840 
180 
U8 
853 
865 
188 
829 
452 
379 
240 
262 
123 
242 
849 
135 
124 
598 
648 
420 

880 
892 

267 
128 

96 
374 
417 
185 
258 
515 
352 
104 
315 

91 
308 
290 
137 
106 
508 
683 
406 

489 
801 
197 
107 
132 
511 
535 
240 
270 
491 
888 
177 
814 
79 
382 
322 
107 
166 
600 
682 
897 

486 
811 
163 
82 
170 
665 
578 
282 
818 
469 
445 
184 
341 
100 
855 
272 
104 
187 
688 
644 
871 

477 
864 

137 
67 
179 
61e 
665 
297 
872 
476 
475 
154 
801 
86 
850 
286 
114 
827 
669 
542 
837 

884 
818 

60 

64 
168 
403 
426 
218 
440 
408 
468 
138 
263 

78 
277 
288 

88 
273 
610 
445 
276 

829 
847 
242 
121 
112 
863 
463 
292 
857 
496 
421 
281 
248 
168 
241 
821 
138 
186 
548 
604 
883 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

In  the  first  table  is  given  the  number  of  wells  drilling  at  the  close  of 
each  month  in  1891,  by  districts.  Similar  remarks  as  to  the  effect  of 
the  McDonald  production,  as  are  given  above  in  connection  with  rigs 
building,  can  be  made  with  regard  to  the  number  of  wells  drilUng  at 
the  close  of  each  month.  The  only  district  in  which  the  number  of 
drilling  wells  approach  the  average  for  the  year  was  in  the  Southwest 
district,  the  average  for  this  district  for  the  year  being  227,  and  the 
number  of  drilling  wells  at  the  close  of  December,  205. 

OHIO. 

To  the  three  oil  producing  districts  in  which  this  State  has  hereto- 
fore been  divided,  namely,  Lima,  Macksburg,  and  J^tecca-Belden,  ia 
adcWd  a  fi>urth|  eastern  Ohio,  in  which  are  included  the  wells  near  the 
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Ohio  Biver  north  firom  Maoksburg,  the  character  of  the  oil  produced 
being  the  same  as  that  produced  at  Macksburg.  This  new  district  is 
found  on  both  sides  of  the  Ohio  Bi ver,  some  of  the  wells  being  in  West 
Virginia  and  others  in  Ohio.  This  makes  it  extremely  difficult  to  dis- 
tribute the  production  properly  between  the  two  States.  The  charac- 
ter of  the  oil  is  also  so  allied  to  that  at  Macksburg  tbat  in  the  table 
given  the  production  is  included  with  that  of  Macksburg. 

There  were  produced  in  the  State  of  Ohio  in  1891, 17,740,301  barrels 
of  petroleum,  worth  $5,576,705,  an  average  of  31.4  cents  a  bajrel.  Of 
this  production  17,315,978  barrels,  valued  at  $5,281,373,  or  30^  cents  n 
barrel,  were  produced  in  the  Lima  district;  400,024  barrels  in  the 
Macksburg  and  22,859  barrels  in  the  eastern  Ohio  district,  the  total 
value  of  the  oil  from  these  two  districts  being  $283,332,  or  67  cents  a 
barrel;  and  1,440  barrels,  valued  at  $12,000,  or  $8.33^  a  barrel,  from  the 
Mecca^Belden  district. 

The  production  of  1890  was  16,124,656  barrels,  and  in  1889, 12,471,466 
barrels.  The  total  production  and  value  of  the  petroleum  produced 
in  Ohio  in  the  years  1889, 1890,  and  1891  is  shown  in  the  following 
table : 

Total  produeHon  and  value  of  petroleum  produced  in  Ohio  in  1889, 1890,  and  1891. 


DUtrlctB. 

1889. 

1890. 

1891. 

Total 
production. 

Total  Talne. 

Total 
production. 

Totalyalne. 

Total 
prodaction. 

Total  valne. 

LlnHA     -TT,» .TTT- 

BarreU. 
12. 153, 18» 
817, 037 
1,240 

11,822,978 

840,683 

10,334 

BarrOt. 

15.014,882 

1,108,334 

1,440 

$4,504,465 

1.127,730 

12,000 

BarrtU. 
17,815,978 
(a)422,883 
1,440 

15,281,873 

283,332 

12.000 

Mftdnbarff 

Meoca-Belden  .... 

Total 

12,471,466 

2,173,995 

16,124,656 

5,644,195 

17,740,301 

6,576,705 

(a)  Incladea  22,859  barrels  of  oil  prodaoed  in  Eaatem  Ohio  whioh  is  of  the  same  character  as  the 
liaokabnrg  oiL 

As  has  been  stated  elsewhere  all  of  the  Macksburg  and  eastern  Ohio 
districts  can  be  classified  as  illuminating  oil.  A  large  proportion  of 
the  production  of  the  Lima  district  is  used  as  fhel  oil,  while  the  produc- 
tion of  the  Mecca-Belden  district  is  lubricating  oil. 

The  following  table  gives  the  production  of  petroleum  in  Ohio  from 
the  beginnhig  of  operations  in  that  State  to  the  close  of  1891: 

ProduoHon  of  petroleum  in  OMo, 


Prerions  to  1176 

WW 

MT7 

1878 

1879 

1880 

1881 

1888lI!IIIII™ 
1B84 


Barrels. 


200,000 
31,768 
29,888 
88,179 
29,112 
38,940 
38,867 
39,761 
47,632 
90,181 


1885 

1886 

1887 

1888 

1889 

1890 

1891 

Total 


Barrels. 


650,000 
1,782,970 
5,018,015 
10,010,868 
12,471,466 
16,124,666 
17,740,801 


64,377,499 
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XotwithstaadtDg  the  eDormoos  increase  in  prodaotion  in  this  State, 
beginning  vith  1885,  vtiioh  marks  the  commencement  of  developments 
Id  the  Lima  field,  the  total  prodaction  of  this  State,  namely,  64,377,499 
barrels,  is  not  doable  the  prodaotion  of  Pennsylvania  and  Hf  ev  York 
in  189ll 

Jjima  district — Possibly  the  moat  remarkable  oil  district  ever  devel- 
oped in  this  coantry  is  that  known  as  the  Lima,  or  northwestern  Ohio 
district,  ^fot  only  has  its  development  been  most  rapid  since  it  began 
to  assume  prominence  in  1885,  but  it  aa  been  fonnd  that  the  oil  pro- 
duced in  tiiiis  district,  which,  becaose  of  its  pecaliar  character,  it  cod- 
tainlng  a  portion  of  salphnr,  it  was  believed  coald  not  be  nsed  for  illn- 
mlnating  purposes,  now  famishes  most  of  the  illnminatiDg  oil  nsed  in 
the  United  States,  though  the  yield  of  the  oil  in  lllaminants  is  less  than 
from  Pennsylvania  oil. 

This  region  has  been  so  thoroughlydescribed  in  Mineral  Besonrces  that 
little  need  be  said  here.  The  reservoir  of  the  oil  is  the  Trenton  lime- 
stone which  lies  as  near  a  level  terrace  as  an  area  of  this  sort  ever  be- 
comes. The  oil  is  found  at  Lima  at  a  depth  of  1,300  feet.  The  oil  is 
dark  or  black  and  rather  heavy,  and  contains  sulphur  compounds,  in 
these  respects  resembling  the  oils  of  Canada  and  Tennessee. 

The  production  of  petroleum  in  the  Lima,  Ohio,  oil  fields  from  1886 
to  1691  is  as  follows: 

iVoiliioEioB  ofpatrohum  Ik  Om  Uma,  OMo,  dMriot/rom  ISSe  to  1891. 

1886 1,061,028 

18S7 4,650,375 

1888 : 9,682,685 

1889 12,153,189 

1890 16,0U,888 

1891 I7,31B,878 

In  the  following  table  ia  found  the  production  of  petroleum  in  the 

Lima,  Ohio,  field  flxim  1887  to  1891,  by  months,  so  far  as  the  same  was 

obtainable: 

iVodiwt  of  fttnUum  i»  Qm  Lima,  OUo,  JUU  fnm  ISTT  to  lasi. 
[Bunli.) 


Uonthi. 

1887. 

IBSS. 

.». 

IBM. 

un. 

2WL02fl 

K2.1M 
U6.IX3 

479,  M4 

11 

1,  dm!  713 
MS.  MI 

ii 

i,^»».e77 

l,K5.TM 

!:S:S 

i!-^t» 

l,5a7,S7! 

ToUl 

«,<IM,S7S 

8,632,683  1  l);lU,lgD  (  11,918,111 

n,tii,m 

( 
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The  nnmber  of  completed  wells  in  the  Lima  district  in  1891,  as  shown 
in  the  following  table,  is  1,574 ;  the  total  daily  production  of  these  wells 
being,  as  shown  in  second  table,  74,738  barrels. 

Total  numher  ofweJU  completed  in  ths  Uma,  Ohio,  tUeiriot  in  1891, 


Months. 

Allen. 

Anglaixe. 

Hancock. 

San- 
dusky. 

Wood. 

Hiscel- 
laneons. 

TotaL 

January 

0 
8 

11 

14 
10 

24 
26 
86 
40 
85 
61 
82 
83 
80 
20 
16 
16 

11 

6 

10 

13 

12 

19 

14 

11 

11 

16 

9 

9 

19 
26 
23 
24 
22 
14 
28 
19 
10 
17 
12 
11 

71 
46 
44 

62 
80 
44 

48 
69 
70 
60 
60 
39 

8 

13 

7 

6 

U 

9 

8 

8 

8 

9 

11 

9 

142 
123 
129 
166 
116 
143 
144 
188 
167 
184 
104 
88 

yebrnaTT  .,.,,wr,wr 

March  .'. 

April 

Say.:;.....: 

June ............... 

July 

Angnst 

September ......... 

Oeiober 

IToT  ember .......... 

December 

Total 

96 

376 

140 

233 

622 

107 

1,674 

Initial  daily  production  of  welU  completed  in  the  Lima,  Ohio,  district  in  1891, 


Months. 


Jannary... 
February  . 
March  .... 

April 

May 

June 

July 

Anffost . . . 
September. 
October . . . 
Norember 
December. 

Total 


Allen. 


Anglalse. 


806 
820 
286 
866 
180 
183 
520 
197 
181 
160 
123 
146 


2,914 


880 
1,866 
1,666 
8,048 
2,491 
8,172 
2,894 
2,120 
2,223 
2,220 
812 
693 


23,963 


Hancock. 


655 
276 
188 
150 
163 
623 
1,085 
650 
865 
956 
627 
168 


6,804 


San- 
dusky. 


841 
566 
710 
510 
617 
800 
1,809 
710 
635 
655 
425 
845 


6,012 


Wood. 


8,677 
2,874 
1,605 
2,870 
815 
2,457 
2,358 
4,306 
8,021 
8.988 
2,896 
1,298 


81,958 


Miscella- 
neons. 


100 

95 

85 

100 

146 

82 

800 

446 

180 

166 

710 

840 


2,687 


Total. 


6,858 
6,474 
4,428 
6,548 
4,411 
6,667 
8,461 
8,427 
7,856 
8,033 
6,502 
2,989 


74,788 


These  tables  show  a  great  fluctnation  both  in  the  number  of  com- 
pleted wells  and  in  the  initial  daily  production,  the  number  of  wells 
completed  varying  from  156  in  April  to  88  in  December,  and  the  initial 
daily  production  from  8,461  barrels  in  July  to  2,989  barrels  in  Decem- 
ber. 

As  will  be  seen  in  the  following  table,  of  the  1,574  wells  drilled  in  the 
Lima  region  in  1891,  250,  or  about  one-sixth,  were  dry  holes : 

Total  numher  of  dry  holes  drilled  in  the  Lima,  Ohio,  district  in  1891, 


Months. 


Jannary... 
February  . 

March 

April 

May 

Jnne 

Jnly 

Augnst ... 
September. 
October... 
November. 
December. 


Total. 


Allen. 


Auglaixe. 


1 
1 


1 
1 

4 
1 
1 
1 


8 
6 
6 

4 
4 
8 
1 
8 
8 
1 
4 


44 


Hancock. 


8 


6 
8 
8 
2 
3 


1 


25 


San- 
dnsky. 


7 
8 
2 
7 
1 
2 
6 
1 
8 
2 
1 
1 


Wood. 


11 

11 
9 
7 
1 
6 

11 
4 
9 

11 
8 
4 


Miscel- 
laneous. 


4 
7 
4 
8 
6 
4 
2 
2 
2 
4 
8 
8 

IF 


TotaL 


28 
27 
23 
28 
14 
18 
22 
14 
26 
20 
17 
13 

tfO 
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The  number  of  rt^  buildiBg  and  the  nnmber  of  wells  drilling  in  the 
Lima,  Ohio,  field  at  the  close  of  each  month  in  1891  is  shown  in  the  two 
following  tables.  Similar  remarks  as  to  the  significance  of  these  tables 
as  were  made  in  connection  with  the  well  records  of  Pennsylvania  can 
be  made  regarding  the  well  records  of  the  Ohio  field  as  well. 

Total  numher  of  riff  ImiXding  in  ihe  Lima,  Ohio,  field  in  1891. 


Months. 


January 

Febmarj  ..... 

Karoh 

AprU 

May 

June 

July 

AneoBt* 

September ... 

October 

Noreraber..... 
December...  . 

Average 


Allen. 


4 

13 

13 

10 

14 

15 

16 

5 

6 

6 

4 

4 


Anglaise. 


20 
25 
81 
22 
22 
23 
27 
17 
21 
19 
15 
17 


22 


Hancock. 


11 
14 
18 
16 
10 
14 
18 
13 
16 
16 
9 
9 


13 


San- 
duaky. 


28 

24 
86 
21 
12 
17 
19 
12 
15 
8 
8 
11 


17 


Wood. 


66 

60 
60 
45 
62 
48 
51 
68 
54 
52 
50 
50 


54 


MlaceDa- 


neoua. 


7 
1 
8 
8 
5 
6 
6 
5 
0 
0 
5 
8 


Total. 


120 
187 
155 
117 
115 
128 
137 
ISO 
117 
106 
91 
99 


120 


Total  number  of  welU  drilling  in  the  Lima,  Ohio,  field 

in  1891. 

Months. 

Allen. 

Anglaise. 

Hancock. 

San. 
dusky. 

Wood. 

Miscellap 
neoua. 

TotaL 

Janaarv 

1 

9 
7 
5 
2 

8 

4 
7 
4 
7 

4 

14 
19 
18 
22 
21 
25 
28 
17 
16 
16 
16 
14 

6 
7 
8 
13 
9 
5 
5 
7 
6 
0 
6 
4 

18 
21 
11 
12 

7 
17 

8 
10 
10 
10 

7 

8 

43 
89 
43 
20 
30 
30 
39 
40 
41 
39 
29 
28 

8 

10 

7 

10 

10 

5 

0 

12 

8 

7 

5 

4 

90 
105 
94 
82 
79 
90 
90 
93 
85 
88 
67 
53 

Febraary  .......... 

Marob 

April 

May 

Jane 

July 

"***</  ............... 

Anflmst 

Sent^mber 

October 

November 

Deoember 

Average 

5 

19 

7 

11 

85 

8 

85 

Ma^ckshurg  district. — The  second  largest  oil-prodncing  district  in  Ohio, 
and  the  district  which^  with  the  eastern  Ohio,  produces  oil  of  a  charac- 
ter similar  to  the  illuminating  oil  of  Pennsylvania,  is  that  known  as 
the  Macksburg.  The  development  of  this  field  was  almost  coincident 
with  that  of  the  western  Pennsylvania  oil  fields,  the  first  well  having 
been  bored  in  1860.  The  wells  in  this  region  are  not  as  deep  as  those 
in  Pennsylvania,  and  the  oil  is  from  another  horizon  than  that  in  which 
the  great  deposit  of  Pennsylvania  oil  is  louud. 

The  production  of  the  Macksburg  district  for  the  last  seven  years  is 
given  in  the  following  table: 

Produetion  of  petroleum  in  the  Macksburg,  Ohio,  dietrict  from  1885  to  1891, 

BarrelB. 

1885 661,580 

1886 703,945 

1887 372,257 

1888 291,585 

1889 317,037 

1890 1,108,334 

1891 (a)422,883 

•  This  inclades  22,859  barrelB  of  petroleum  produced  in  eastern  Ohio. 
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The  production  of  1891,  it  will  be  noted,  even  when  the  production 
of  eastern  Ohio  is  included,  is  very  much  below  that  of  1890  and  also 
of  the  years  1885  and  1886. 

M^coa-Belden  diairid. — ^The  wells  in  this  district  are  located  in  Lorain 
and  Trumbull  counties,  and  include  the  Grafton  and  Mecca-Belden  dis- 
tricts. The  lubricating  oil  is  produced  irom  a  few  shallow  wells,  the 
total  production  for  1801  being  1,440  barrels.  This  is  somewhat  of  an 
estimate,  as  the  records  of  production  are  not  accurately  kept. 

WXST  TIBGINIA. 

The  oil  fields  of  West  Virginia,  with  the  exception  of  Volcano  and 
Burning  Springs  districts,  are  closely  allied;  indeed,  are  extensions  of 
fields  of  southwestern  Pennsylvania  on  one  hand  and  eastern  Ohio  on 
the  other.  The  character  of  the  oils  is  identical  with  the  oils  of 
Pennsylvania,  except  that  in  the  Volcano  and  Burning  Springs  dis- 
tricts, in  which  a  quantity  of  lubricating  oil  is  produced. 

It  is  exceedingly  difficult  to  separate  the  production  of  West  Virginia 
from  that  of  Pennsylvania  and  eastern  Ohio.  The  best  division  pos- 
sible for  the  last  three  years  shows  that  there  were  544,133  barrels  of 
oil  produced  in  this  State  in  1889, 492,578  barrels  in  1890,  and  2,406,218 
barrels  in  1891. 

Total  producHon  and  value  of  petroleum  produced  in  Weei   Virginia  in  1889,  1890, 

and  1891. 


DUtriots. 


Turkey  Foot 

Mount  Morris 

Volcano  and  lEuraka 
Bnniing  Springe  . . . 

Total 


18S9. 


Total 
produc- 
tion. 


199,460|$248, 
174,756 
166,785 
4,160 


544,113 


Total 
value. 


,102 

194,949 

211,626 

4,160: 


Price 

per 

barrel. 


$1.21| 
l.Ui 
1.27| 
1.00 


1890. 


Total 

prodnO' 

tion. 


BarreU. 


663,827       1.20^ 


Total 
value. 


492,6781501,196 


Price 

per 

barrel. 


$1.01» 


1891. 


Total  pro- 
duction. 


\ 


Barrels. 

2.404.218 

2,000 


2,406,216 


Total 
value. 


1,610,826 
2,000 


Price 

per 

barrel 


$0.67 
1.00 


1,612.828,      .67 


In  the  following  table  is  given  the  production  of  oil  in  West  Virginia 
from  the  beginning  of  operations,  so  far  as  we  have  been  able  to  ascer- 
tain the  figures: 

Production  of  petroleum  in  West  Virginia* 


Years. 


Previous  to  1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 


Barrels. 


8,000,000 
120,000 
172,000 
180,000 
180,000 
179,000 
151,000 
128.000 
126,000 
90,000 


Years. 


1885 

1886 

1887 

1888 

1889 

1890 

1891 

Total 


Barrel*. 


91,000 
102,000 
145.000 
119.448 
544,113 
492, 578 
2,406,218 


8.226,367 
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COLORADO. 

A  ftill  statement  as  to  the  occurrence  of  oil  in  Colorado,  the  character 
and  amount  of  the  production,  as  well  as  the  history  of  the  discovery 
of  the  oil  fields  and  their  development,  is  given  in  the  volume  of  Min- 
eral Besources  for  1889  and  1890,  pages  332  to  335,  and  need  not  be  re- 
peated here.  It  can  be  stated  briefly  that  the  Colorado  fields  are  un- 
like those  of  any  other  section  of  the  United  States,  if  not  of  the  world. 
The  oil  is  struck  in  shale,  though  it  is  questionable  if  the  reservoir  is  in 
the  shale.  When  in  drilling  the  shale  seems  to  be  solid  and  unbroken, 
no  oil  is  found;  but  when  crevices  are  struck  and  the  strata  appear 
broken,  oil  is  almost  sure  to  be  discovered.  Another  remarkable  fea- 
ture regarding  these  wells  is  that  in  many  cases  the  production  increases 
rather  than  decreases,  and  the  wells  are  notii\jured  by  being  shut  down. 

Though  oil  has  been  known  to  exist  for  many  years  in  Colorado,  pro- 
duction really  began  in  1887.  The  total  production  by  years  since  that 
date  to  the  close  of  1891  is  given  in  the  following  table: 

Product  of  crude  oil  in  Colorado  from  1887  to  1891. 


Yean. 


Barrels. 


1887 
1888 
1889 
1890 
1891 


76,895 
297,613 
816, 476 
868,842 
666,482 


CALIFORNIA. 

The  statement  regarding  the  petroleum  fields  of  California  and  the 
character  of  its  production  given  in  the  last  volume  of  ^^  Mineral  Be- 
sources" is  so  complete  that  it  need  not  be  reproduced  here. 

The  production  of  petroleum  in  this  State  from  the  beginning  of 
operations  is  given  in  the  following  table: 

Production  of  petroleum  in  California, 


Years. 


PreTioua  to  1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1888 


Barrels. 


175,000 
12,000 
18,000 
16,227 
10. 858 
40,552 
99,862 
128,636 
142,857 


Years. 


1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Barrels. 


262,000 
825,000 
877,145 
678,673 
690,333 
803,230 
807,860 
823,600 


PETBOLEUM. 


433 


INDIANA. 


Indiana  assnmed  considerable  importance  in  1891  as  a  producer  of 
petrolemn,  though  even  yet  the  production  in  comparison  with  that  of 
New  York,  Pennsylvania,  West  Virginia,  and  Ohio,  or  even  Colorado 
and  California,  is  exceedingly  small. 

The  recent  development  of  oil  in  Indiana  may  be  said  to  have  begun 
on  May  6, 1889,  when  oil  was  struck  in  the  Diall  well  at  Terre  Haute. 
The  oil  near  this  city  is  found  in  the  upx>er  part  of  the  Hamilton  lime- 
stone at  a  depth  of  1,600  feet  The  other  locality  in  which  oil  was  found 
in  1889  was  in  Montpelier,  Blackford  county.  The  production  of  petro- 
leum in  this  section  in  1889  was  very  smaU.  Since  1889  the  two  sec- 
tions, of  which  Terre  Haute  and  MontpeUer  may  be  regarded  as  the 
pioneers,  have  produced  some  oil,  as  will  be  seen  from  the  following 
table,  which  gives  a  statement  of  production  of  petroleum  in  Indiana 
from  1889  to  1891,  inclusive: 

Product  of  petroleum  in  Indiana  in  1889, 1890,  a/nd  1891. 


Total  prodnction  (barrelB  of  42  gallons) 

Total  ralae  at  wella  of  all  oil  produced,  exdud 

ing  pipage 

Valae  per  oarrel 


1888. 


88,875 

$10, 881 
$0.32| 


1890. 


68,486 

$32,462 
$0.61^ 


1891. 


186,684 

$54,787 
$0.40 


In  the  following  tables  are  given  statistics  of  the  total  number  of  pro- 
ducing wells,  total  number  of  new  wells  completed,  total  number  of  dry 
holes  drilled,  total  number  of  wells  drilling  and  total  number  of  rigs 
building  at  the  close  of  each  month  from  July  to  December  of  189L 
These  are  the  only  figures  tha^  could  be  secured  for  this  year. 

Tlaial  number  of  weU$  producing  in  Indiana  in  1891,  from  July  to  December,  by  countiee. 


Months. 


July 

August... 
September 
Ootober. . . 
Norember 
December. 

Total 


WellB. 

Black- 
fbrd. 

J»y. 

Adams. 

Alton. 

TotaL 

188 
135 
180 
120 
205 
110 

120 

0 

640 

160 

45 

25 

253 
135 
875 
830 
890 
176 

0 
55 

20 
50 
40 

20 
0 
0 

10 
0 
0 

973 

990 

165 

20 

10 

2,168 

Toial  number  of  welle  completed  in  Indiana  in  1891,  from  July  to  December,  by  ooumtimt 


Months. 


July 

August 

September 

October 

liovember  .>•.>.••••••>>•. 

aber 

Tdtal 

6442  Dcn? 28 


Wells. 


4 
4 
6 
6 
7 
4 


31 


Black, 
ford. 


2 

1 
7 
5 

4 
2 


21 


Jay. 


0 
1 
2 
2 
2 
2 


0 


Adams. 


0 
1 
1 
0 


2 


Allen. 


0 
1 
1 


TotaL 


6 

6 

15 

15 

15 
8 


i 
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Total  number  of  dry  KoUb  drilled  in  Indiana  in  1891,  from  July  to  December,  by  eowtUm. 


Ifontha. 

WeOa. 

Black, 
ford. 

Jay. 

iudama. 

ToteL 

Jldy 

Ansnst 

1 
2 
1 
2 
1 

1 

flAT>ti4anlMir .................... 

3 

2 

Oolober 

1 

i 

DMttnlMir 

Ttttal 

6 

7 

2 

1 

1ft 

Total  numiber  of  welU  drilling  in  Indiana  in  1891,  from  July  to  December  by  eonnUet, 


IContha. 


Jnly 

Angoat 

September... 

October 

November ... 
December — 

Arerage 


Wella. 


8 
6 
8 
6 
1 
6 


Black, 
fold. 


0 
8 

4 
0 
2 
1 


1| 


Jay. 


2 

4 
3 
1 
1 
» 


Allen. 


0 
0 
0 
0 
0 
0 


1 
2 
1 
0 
1 


TotiL 


ft 

II 

13 

8 

4 

13 


9 


Total  member  of  rigs  building  in  Indiana  in  1891,  from  July  to  December,  by  oountiM, 


Kantha. 


Jnly 

Auffuat.... 
September. 
October.... 
November. 
December  . 


Average. 


WeOa. 


3 
6 
ft 
2 


3| 


Black, 
ford. 


Jay. 


1 
2 

4 


8 
1 
1 

4 


111 


Adama. 


2 
1 


Allen. 


TolaL 


7 
2 

12 
6 
6 
6 


KENTUCKY. 

But  little  can  be  added  to  the  statements  given  in  preyioos  volomes 
of  ^^  Mineral  Besources"  regarding  the  production  of  petroleum  in  Ken- 
tucky. The  production  for  1891  is  reported  a  little  in  excess  of  that  of 
any  previous  year  for  which  exact  figures  are  given,  it  being  9,000 
barrels. 
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The  total  production  of  x>etToIeum  in  Kentucky  since  the  beginning 
of  1883  is  shown  in  the  following  table.  There  are  no  details  of  the 
production  by  months  for  the  last  three  years: 

Froduoi  of  petroleum  in  Kentuebyfirom  188S  to  1891. 

[Oallons,] 


IConiht. 


January 

February 

March 

4pril 

M*y 

Jmne 

July 

Auffnst 

Seinember 

October 

Korember 

Deoember 

.Totid 

Total barrels. 


1883. 


11,136 
15,020 
13,977 
19,403 
23.283 
19,038 
16, 112 
15,223 
18.722 
10,209 
11,793 
16,172 


199,094 


4,755 


1884. 


7,806 
15,863 

7.806 
19,666 
20,943 
12,157 
15,746 
15,840 
14,310 
20,174 

8,013 
15,872 


1885. 


20,100 
12,088 
15,992 
20,124 
12.484 
16,137 
24,487 
16,057 
20, 191 
22,945 
16, 162 
20,  U7 


174,196  216,879 


4.148 


5,164 


12,382 
16,647 
20,029 
16.432 
20,138 
16,187 
12,076 
16,021 
20,141 
16,120 
16, 113 
16,379 


1887. 


196,465 


4,726 


19,802 
20,042 
16,082 
12,146 
20,730 
16, 131 
16,119 
16. 137 
16,  111 
16,007 
15,755 
16,160 


1888. 


12,501 
17, 101 
21, 032 
17,166 
12,871 
12,620 
16,620 
25,166 
24,562 
16, 711 
16,860 
20,815 


1888. 


201,222 


4,791 


214,025  226,800 


5,086      5,400 


1880. 


1801. 


252,000 


8,000 


378,000 


9,000 


OTHEB  STATES. 

For  statements  regarding  the  production  of  petroleum  in  States  other 
than  those  described  in  this  report  those  interested  are  referred  to  pre- 
vious volumes  of  <^ Mineral  Resources"  and  the  rei>ort  of  the  Eleventh 
Census  on  the  Mineral  Industries  of  the  United  States.  The  state- 
ments regarding  production  in  these  States  in  1891,  and  for  other  years, 
will  be  found  in  table  on  page  405  of  this  report  giving  production  of 
crude  petroleum  in  the  United  States  for  1891, 
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Dnring  1891  the  conditions  as  to  the  supply  and  the  limitations  as  to 
the  use  of  natural  gas,  which  have  always  been  recognized  as  existing, 
but  which  were  first  seriously  felt  in  1889,  and  to  a  greater  extent  in  1890, 
became  more  pronounced  and  operative.  Sections  of  the  country  that 
believed,  even  as  late  as  1890,  that  their  supply  of  gas  was  inexhaustible 
saw  the  pressure  and  production  rapidly  declining,  and  learned  that  there 
was  a  supply  remaining  sufficient  only  for  those  uses  which  demanded 
comparatively  small  amounts  of  gas,  and  which  could  afford,  either 
because  of  its  convenience  or  for  other  reasons,  to  pay  much  higher 
rates  than  those  ruling  in  1890.  This  reduced  supply  and  increased 
price  has  led  to  the  adoption  of  more  economical  appliances  and  meth- 
ods for  using  the  gas.  Burners,  stoves,  and  grates  especially  designed 
to  burn  gas  were  introduced  in  place  of  the  old  wasteful  and  inefficient 
coal  stove  or  grate.  As  a  result,  though  the  price  of  gas  has  been  ad- 
vanced, doubled  in  many  cases,  the  fuel  cost  was  increased  but  little, 
if  any,  and  the  reduced  supply  was  in  many  sections  equal  to  the  work 
to  be  done. 

]^otwithstanding  these  economies,  the  knowledge  that  the  amount  of 
gas  remaining  stored  in  the  old  fields  was  comparatively  small  and  the 
manifest  wisdom  of  retaining  it  for  domestic  and  other  small  consum- 
ers led  the  gas  companies  to  refuse  in  many  cases  to  supply  large  manu- 
facturers, or,  when  the  supply  was  continued,  to  ask  such  prices  as  to 
make  its  use  too  expensive.  At  Pittsburg  natural  gas  is  no  longer  the 
fuel  at  many  iron  mills,  producer  gas  or  coal  taking  its  place,  and  while 
many  glassmakers  still  continue  its  use,  even  they  are  seeking  for  s 
substitute. 

No  important  new  district  has  been  developed  in  1891,  while  there 
has  been  a  constant  decline  in  the  pressure  and  production  of  old  fields. 
New  fields  have  been  found  in  old  districts,  which,  though  closely 
related  to  the  old  pools  are  evidently  distinct.  In  western  Pennsyl- 
vania, in  the  Pittsburg  district,  several  important  pools  were  developed 
in  1891.  In  this  year,  the  Philadelphia  Company,  which  supplies  ft 
large  part  of  the  gas  consumed  in  Pittsburg,  entered  seven  new  fields. 
One  of  these,  the  Plum  or  Pin  Hook,  has  since  become  one  of  the  chief 
sources  of  supply  of  gas. 

The  chief  sources  of  gas  supply  in  the  United  States  remain  the  same 

as  heretofore;  that  is,  western  Pennsylvania,  Findlay,  Ohio,  and  the 

Indiana  fields.    To  these  may  be  added  the  smaller  field  of  Meade 

county,  Kentucky,  from  which  Louisville  obtains  its  suppUes,  and  the 
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Haldimand-Welland  field  of  eastern  Ontario,  near  ISTiagara  Falls,  from 
which  Buffalo  draws  a  large  proportion  of  the  natural  gas  it  uses. 
There  are  other  small  fields  from  which  small  amounts  of  gas  are 
derived.  Most  of  these  have  been  described  either  in  previous  volumes 
of  "Mineral  Eesources"  or  in  the  volume  of  Mineral  Industries  of  the 
Eleventh  Census.  In  some  cases  a  brief  description  of  new  fields  or 
of  extension  of  old  ones  will  be  given  below. 

Production  of  natural  ga^  in  1891. — No  attempt  wJws  made  to  secure  a 
statement  of  tiie  production  of  natural  gas  in  1891  in  cubic  feet.  In 
the  census  report  of  1889  it  is  estimated  that  the  consumption  for  that 
year  was  562,160,000,000  cubic  feet.  For  1891  it  was  very  much  less, 
possibly  not  one-half,  though  the  value  of  the  gas  consumed  in  1891  is 
given  as  about  three-fourths  of  the  value  of  1889. 

Value  of  natural  gas  consumed  in  1891. — ^In  previous  reports  the 
measure  of  the  value  of  the  natural  gas  consumed  in  any  one  year  has 
not  been  the  amount  of  money  received  for  it,  but  the  value  of  the 
wood  or  coal  required  to  do  the  same  work.  This  method  was  neces- 
sary because  so  much  of  the  gas  used  was  from  weUs  owned  by  the 
consumers  or  was  either  furnished  free  or  at  a  very  low  cost.  For  these 
reasons  the  amount  rex>orted  as  received  from  the  sale  of  gas  was  very 
much  below  the  total  value  of  the  gas  consumed  when  measured  by  the 
work  done  or  by  the  cost  of  other  fuel  that  would  be  required  to  do  it, 
and  it  was  therefore  assumed  that  the  cost  or  value  of  the  wood  or  coal 
that  would  be  consumed  in  doing  the  same  work  as  was  done  by  the 
gas  would  be  a  more  accurate  measure  of  the  value  of  the  gas  than  the 
money  received. 

In  1891,  however,  there  were  notable  changes  in  the  methods  of  sell- 
ing the  gas  and  marked  increases  in  the  price  charged,  changes  which 
had  begun  in  previous  years,  but  which  became  more  manifest  in  this 
year.  The  sale  of  gas,  which  at  first  was  a  fixed  sum  per  stove  or 
heater,  or  for  heating  a  given  building  or  doing  a  certain  work,  was,  in 
most  cases,  except  in  very  new  territory  or  in  large  establishments, 
changed  to  sales  per  1,000  cubic  feet.  These  rates  were  quite  low  at 
first,  but  were  soon  advanced.  In  some  instances,  at  works  consiim- 
ing  large  amounts  of  gas,  the  old  method  of  charging  a  fixed  price 
per  ton  of  iron  or  per  glass  pot  was  continued,  but  at  many  others 
meters  were  used  and  the  gas  sold  by  measure.  The  gas  compa- 
nies in  insisting  ux>on  the  use  of  meters  were  seeking  not  only  to 
make  remunerative  their  large  investments,  but  to  compel  economy  in 
the  use  of  gas  so  that  the  day  of  its  exhaustion  might  be  postponed. 

These  facts  have  necessitated  a  change  in  the  methods  of  getting  at 
the  value  of  the  gas.  While  it  is  still  necessary  in  some  cases  to  esti- 
mate the  value  of  the  coal  or  wood  displaced,  in  many  instances  the 
sum  actually  received  for  the  gas  is  a  better  measure  of  its  value.  In 
not  a  few  cases  it  is  believed  that  the  cost  of  coal  or  wood  to  do  the 
same  work  would  be  less  than  the  amount  actually  paid  for  gas.  In 
this  rei>orty  therefore,  in  arriving  at  the  value  of  gaA  coTl&\mi<^m^%^V 
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both  metliodB^  that  of  the  value  of  fiiel  displaced  and  of  amount 
actually  received  for  the  Bale  of  gas,  have  been  used. 

On  this  basis  the  value  of  the  natural  gas  consumed  in  the  Unit^ 
States  in  1891  was,  as  given  in  the  following  table,  $15,250,084.  To 
this  should  be  added  the  value  of  gas  used  in  drilling,  pumping,  and 
operating  wells,  etc.,  not  reported,  making  it,  as  estimated,  a  total  oi 
$15,500,084.  Of  this,  gas  to  the  value  of  $7,834,016  was  produced  in 
Pennsylvania,  or  fhlly  one-half  when  its  share  of  that  used  in  drilling 
wells,  operating  pipe  lines,  etc.,  is  considered.  Indiana  produced  in 
value  about  one-fourth  and  Ohio  less  than  one-fifth.  As  heretofore  the 
value  is  for  gas  consumed,  no  account  being  taken  of  that  produced 
and  wasted. 

Value  of  natural  ga%  oaniumed  in  the  United  Statee  in  1891. 


states. 


Pennsylvaiiitf  . 

Indiana 

Ohio 

New  York 

Kentucky 

Weat  Ylrginia 
Califomia 


Value. 


$7,834,016 

3.942,500 

3,076,325 

280. 000 

3S.993 

35, 000 

30,000 


States. 


nUnoU... 
Kansas — 
Missouri . 
Arkansas 

Total 


Value. 


lft.000 
B,600 

1,600 
250 


16,250,084 


To  this  should  be  added  the  value  of  a  considerable  amount  of  gas 
produced  at  oil  wells  and  used  in  drilling  wells,  pumping  oil,  etc.,  of 
which  no  definite  statement  could  be  secured.  This  will  bring  the 
total  value  of  gas  consumed  in  1891  up  to  at  least  $15,500,000. 

Value  of  natural  gas  consumed  from  1885  to  1891. — In  the  following 
table  is  given  the  total  value  of  natural  gas  consumed  in  the  United 
States  from  1885  to  1891,  giving  its  value  by  localities  as  far  as  it  could 
be  ascertained. 

Value  of  natural  gae  cwMuined  in  the  United  Statee,  1885  to  1891. 


Localities. 


PennsylTunia . . 

"Sew  York 

Ohio 

Wfst  Virginia,, 

Indiana , 

Illinois 

Kentucky 

Kunsas 

Michijran 

Missouri 

Arkansas 

Texas 

Utah 

South  Dakota . , 

California 

Elsewhere 


Total. 


$4,500,000 
106, 000 
100.  000 
40,000 


1885. 


1,200 


1886. 


$9,000,000 

210, 000 

400,  liOO 

60,000 

300, 000 

4,000 


6,000 
12,000 


20,000 


20.000 


4,857,200  10,012,000 


1887. 


$18,749,500 
333.000 
1, 000, 000 
120, 000 
600, 000 


16,000 


15,817,500 


1888. 


$19, 282, 875 
332,  500 

1, 500.  000 
120. 000 

1, 320, 000 


75,000 


1889. 


$11,693,989 
530,026 
5, 215. 669 
12,  OOO 
2,075.702 
10, 615 
2.580 
15,873 


1880. 


t«9,551,025 

552,000 

4.684,300 

5,400 

2,302,500 

6,000 

30.000 

12,000 


85,687 

375 

1,728 

150 

25 

12,680 

1,600,000 


10,600 

6,000 

83,000 
1,600,000 


188L 


$7,834,616 

280,000 

8. 076, 325 

85.000 

3,942,500 

6,000 

88.993 

5,500 


1,600 
250 


r    250 

"io'.m 

250,000 


22,629,875  |  21,107,099 


18,703,725  15,600,084 


It  will  be  noticed  that  the  smaUest  total  value  of  natural  gas  con- 
sumed in  any  one  year  was  in  1885,  which  practically  marked  the  be- 
gmning  of  importance  of  natural-gas  production  in  western  Pennsyl- 
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vaaia.  The  total  value  of  the  natural  gas  consumed  in  1885  was 
$4,857,200,  of  which  gas  to  the  value  of  (4,500,000  worth  was  consumed 
in  Pennsylvania,  (357,000  worth  being  consumed  in  all  the  other 
States.  From  1885  to  1888  there  was  a  gradual  increase  in  the  value  of 
gas  consnmed,  the  total  value  in  the  latter  year  being  (22,629,875,  nearly 
five  times  the  value  of  gas  consumed  in  1885.  In  this  year  the  value 
of  gas  consumed  in  Pennsylvania  reached  its  highest  point,  being 
(19,282,375,  a  little  less  than  four  and  oue-half  times  the  value  of  the 
gas  consumed  in  1885.  The  largest  value  of  gas  consumed  in  Ohio  in 
any  one  year  was  in  1889,  when  the  value  of  gas  consumed  was 
(5,215,669.  The  largest  total  value  of  gas  consumed  in  Indiana  was  in 
1891,  when  the  value  reported  was  very  nearly  (4,000,000.  The  total 
value  of  gas  consumed  in  the  United  States  gradually  declined  from 
1888,  when,  as  stated  before,  it  was  (22,629,875,  until  the  close  of  1891, 
when  the  total  value  was  (15,500,084. 

It  will  be  noted  that  in  1889,  1890,  and  1891  the  value  of  gas ""  pro- 
duced elsewhere  ^  is  very  large,  being  (1,600,000  in  each  of  the  years 
1889  and  1890,  and  (250,000  in  1891.  This  is  the  value  of  gas  estimated 
as  consumed  in  the  drilling  of  gas  and  oil  wells  and  the  pumping  of  oil 
wells,  and  operating  oil  and  ga8-pii)e  lines,  for  which  no  accurate  fig- 
ures could  be  ascertained. 

Production  of  natural  gas  by  190  personSj  firmSy  or  corporations  in 
1889j  1890y  and  1891. — For  the  purpose  of  more  fully  indicating  the 
great  differences  in  production,  values,  etc.,  of  natural  gas  in  the  three 
years,  1889, 1890,  and  1891,  the  three  following  tables  are  given,  in 
which  are  consolidated  the  returns  firom  190  companies  or  persons, 
showing  the  total  amount  actually  received  for  the  sale  of  gas  in  these 
three  years,  as  well  as  the  number  of  producing  wells  and  the  total 
number  of  feet  of  pipe  in  use  on  December  31  of  each  year.  The  same 
companies  report  in  each  year.  It  is  not  to  be  understood,  however^ 
that  these  figures  give  the  total  production  of  gas,  but  only  the  pro- 
duction of  these  190  comx)anie8. 

Production  of  natural  gat  hy  190  persona ^  firmi,  and  oorp  orations  in  1889. 


States. 


Nninberof 
oompanies 
or  persooa 
reporting. 


PennsylTania. 

Indiana 

Keutncky  .... 
New  York.... 

Ohio 

niinois 

Kansas 

Arkansas 

Xissonri 

California 

Texas 

West  Virginia 

Total... 


37 
08 
5 
8 
86 
2 
2 
1 
2 
2 
1 
1 


Amount 
received  for 
sale  of  gas. 


14,285,609 

396,026 

3,664 

88,716 

62,750 

2,205 

250 

250 

75 

20 

0 

0 


190      4,834.566 


Nnmberof 
producing 
wells  De- 
cember 31. 


878 

217 

14 

80 

88 

2 

2 

2 

1 

1 

1 

0 


776 


Total  nmn* 
ber  feet  of 
pipe  De- 
cember 31. 


6, 659, 187 

2,858,744 

254,000 

738,128 

820,765 

21.120 

5,200 


30 

200 

100 

0 


10,857,474 
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Production  of  natwral  goi  iy  190  persons,  firmSf  and  eorporatUms  in  tS9<K 


States. 


FnmBylyao]*. 

Indiana 

Kentucky  .... 

Kew  York 

Ohio 

Ulinoia 

TTannaa ....... 

Arkansas 

Missonrl 

California  .... 

Texas 

Wast  Virginia 

Total... 


Kuniberof 
companies 
or  persons 
reporting. 


r7 
93 
5 
8 
84 
2 
S 
1 
2 
2 
1 
1 


Amonnt 
received  for 
sale  of  gas. 


|3,Q«4,997 

709,760 

24,860 

104,202 

71, 957 

6,527 

500 

250 

875 

20 

0 

612 


190 


4,883,066 


Kmnber  of 
producing 
wells  De- 
cember 31. 


485 

267 

22 

96 

99 

8 

4 

2 

8 

1 

1 

1 


0S4 


Total  num- 
ber feet  of 
pipe  De- 
cember SL 


7, 720, 891 

8,468,600 

257.000 

769.288 

892.318 

21,120 

6,200 


930 

200 

100 

2,000 


12,638,737 


Produodon  of  natural  gas  hy  190  persons,  firms,  or  oorporaiions  in  1891. 


BUtea. 


Pennsylyania. 

Indiana 

Kentucky  .... 
New  York.... 

Ohio 

Illinois 

Kansas 

Arkansas 

Hidsouri 

California 

Texas 

West  Virginia 

Total... 


Ifumber  of 

companies 

or  persons 

reporting. 


87 
98 
5 
8 
86 
2 
2 
1 
2 
2 
1 
1 


Amount 

received  for 

sale  of  gas 


$3, 
1, 


811,209 

482,795 

28,988 

198. 161 

86,238 

8.434 

700 

250 

1,275 

1,649 

0 

1,443 


Number  of 
producing 
wells  De- 
cember 31. 


656 

805 

88 

106 

UO 

4 

6 

2 

8 

2 

1 

1 


190 


5,026,147 


1,133 


Total 
ber  feetof 
pipe  De- 
cember 81. 


8,051.666 

8, 874. 071 

268,500 

783,656 

518,720 

21,120 

8,200 


2,030 

100,200 

100 

2.000 


13,625,162 


Oonsolidating  these  three  tables  we  have  the  following: 

Production  of  natural  gas  hy  190  persons,  firms,  or  corporations  in  1889, 1890,  and  189L 


Years. 


1889 
1890 
1801 


Number 
ofcom- 

panies  or 
persons 

reporting. 


190 
190 
190 


Amonnt 

received  for 

sale  of 

gas. 


$4,834,565 
4, 88:J,  066 
5, 026, 147 


Number 
of  produc- 
ing wells 
December 
SL 


776 
934 


Total  nnm 
ber  feet 
of  pipe  De- 
cember 3L 


10,857,474 
12,638,737 


1,183  I  13.626,152 


From  the  above  table  it  appears  that  these  190  firms,  with  about  20 
per  cent,  more  pipe  and  158  more  wells,  received  but  some  $50,000  more 
for  their  gas  in  1890  than  in  1889,  or  about  1  per  cent.  more.  In  1891, 
with  about  10  per  cent,  morepipeage  and  some  200  additional  wells,  the 
amount  received  for  gas  was  but  $143,081  more.  Comparing  1889 
with  1891  it  will  be  seen  that  these  190  companies,  having  357  more 
producing  wells  in  1891  than  in  1889,  received  but  $191,582  more  for 
gas  in  1891  than  in  1889 — that  is,  with  nearly  50  per  cent,  additional 
wells,  the  increase  in  earnings  was  not  quite  4  per  cent. 
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A  notable  feature  in  the  first  three  tables  given  above  is  the  great 
increase  in  the  amount  received  for  their  gas  by  the  93  companies  or 
persons  in  Indiana.  In  1889  these  93  companies  received  but  $396,026 
for  their  gas.  The  amount  received  in  1890  is  nearly  double  and  the 
amount  received  in  1891  nearly  double  again.  On  the  other  hand,  the 
amount  received  for  gas  by  the  37  companies  in  Pennsylvania  decreased 
each  year,  though  there  was  a  notable  increase  in  the  number  of  i)ro 
dnciDg  wells. 

It  is  to  be  understood  that  in  the  above  table  are  only  included  those 
concerns  that  were  paid  for  their  gas  during  all  of  these  three  years. 
It  does  not  include  reports  from  many  concerns  that  furnished  any 
considerable  quantity  of  gas  free. 

Storage  of  natural  gas  and  localities  in  which  natural  gas  is  found, — 
Broadly  speaking  there  are  two  conditions  under  which  natural  gas  is 
stored,  hi  the  first  of  these  the  reservoir  is  a  porous,  granular,  or  crys- 
tallized rock  with  small  interstices,  the  reservoir  being  capped  with  a 
slate  or  shale  impervious  to  the  passage  of  the  gas.  This  is  the  condi- 
tion under  which  the  great  volumes  of  gas  that  have  been  discovered  in 
western  Pennsylvania,  Ohio,  eastern  and  central  Indiana,  and  the  other 
great  gas  regions,  have  been  stored.  These  deposits  are  usually  found 
at  considerable  depth  and  either  in  sandstone  or  limestone  with  capping 
of  slate  or  shale. 

The  second  condition  under  which  natural  gas  is  stored  is  in  gravel 
or  sand  in  the  drift.  This  reservoir,  when  any  amounts  of  gas  are  found, 
is  usually  capped  with  impervious  clay.  These  gas  deposits  are  often 
quite  shallow.  The  volume  of  gas,  however,  is  sometimes  very  large, 
though  with  high  pressure,  but  is  rapidly  exhausted  owing  to  the  ease 
with  which  the  gas  finds  its  way  through  the  gravel  or  sand  to  the  bottom 
of  the  well  which  has  capped  the  deposit. 

The  permanent  gas  deposits  are  usually  those  of  the  first  class;  the 
temporary,  those  of  the  second  class.  The  shallow  wells  or  gas  depos- 
its struck  in  sinking  water- wells  or  in  driving  the  shallow  artesian  wells 
are  always  of  the  second  class,  unless  through  the  cracking  or  disturb- 
ance of  the  capping  of  a  deposit  of  the  first  class  of  much  greater  depth 
gas  has  escaped  from  this  large  deposit  and  has  been  accumulated  in 
the  gravel  or  sand  of  the  shallow  deposit  and  kept  in  place  by  the  clay. 
In  such  cases  the  life  of  a  shallow  well  sunk  only  to  sand,  gravel,  or 
hard-pan,  may  be  very  long.  In  most  cases,  however,  these  deposits 
are  short-lived.  Bearing  in  mind  this  distinction  between  deep  and 
reasonably  x)ermanent  and  shallow  and  short-lived  deposits  it  may  be 
said  that  natural  gas  has  been  found  in  varying  quantities  all  through 
the  territory  of  the  United  States  from  the  Hudson  river  on  the  east,  to 
California  on  the  west.  In  some  of  the  States  and  Territories,  however, 
it  has  not  been  found  in  commercial  quantities,  the  gas  coming  to  the 
surface  either  through  springs  or  through  comparatively  shallow  water 
weUs.    In  the  year  1891  gas  was  reported  as  found  in  commercial 
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quaiitities  in  Arkansas,  California,  Illinois,  Indiana,  Kansas,  Kentucky, 
Missouri,  New  York,  Ohio,  Pennsylvania,  Texas,  and  Utah.  The  im- 
X>ortant  gas  fields,  however,  are  still,  as  they  have  been  for  so  maDy 
years,  those  of  western  Pennsylvania,  western  New  York,  northwestern 
Ohio,  and  eastern  central  Indiana.  Considerable  gas  is  also  reported 
as  being  produced  in  West  Virginia,  which  may  be  regarded  as  an  ex- 
tension of  the  western  Pennsylvania  field;  in  Kentucky,  chiefly  from 
Meade  county,  from  which  Louisville  is  supplied,  and  in  California, 
the  chief  deposits  in  which  are  in  the  petroleum  region  of  southern 
California  and  at  Stockton. 

The  deposits  in  the  various  States  have  been  so  thoroughly  described 
in  previous  volumes  of  "  Mineral  Eesources,"  and  especially  in  the  re 
port  on  the  Mineral  Industries  in  the  United  States  at  the  Eleventh 
Census,  1889,  that  they  need  not  be  described  in  detail  at  this  time. 

Pumping  natural  gas. — With  the  reduction  in  the  rock  pressure  ol 
gas,  difficulty  was  found  in  securing  a  supply  at  the  point  of  consump- 
tion if  it  were  located  at  any  great  distance  from  the  wells.  This  led 
to  the  abandonment  of  many  wells  and  pipe  lines  where  the  initial 
pressure  was  low  and  the  line  a  long  one. 

Where  the  plant  was  an  extensive  one  and  the  volume  of  gas  large, 
though  at  a  low  pressuxe,  the  pumping  of  the  gas  was  suggested  and 
successfully  carried  out  in  several  cases.  The  air-compressor  particu- 
larly adapted  to  this  work  is  used.  The  first  company  to  try  this 
method  was  the  People's  Company,  operating  in  the  Murrysville  field. 
This  company  had  two  complete  pumping  plants  constructed  and  pat 
in  operation  in  the  winter  of  1890-'91,  and  thoroughly  demonstrated 
the  practicability  of  pumping  ga«.  Other  companies  have  adopted 
this  method.  The  Kentucky  Heating  and  Lighting  Gas  Company 
operates  wells  in  Meade  county,  Kentucky,  furnishing  gas  for  the  city 
of  Louisville.  The  line  is  an  8-inch  pipe,  and  is  30  miles  long.  At 
West  Point,  10  miles  from  the  gas  fields  and  20  miles  from  Louisville, 
is  located  the  pumping  plant,  which  contains  three  boilers  and  two 
Clayton  duplex  compressors  with  22-inch  steam  cylinder,  18-moh  gas 
cyhnder,  and  30-inch  stroke.  It  was  originally  intended  to  use  gas 
under  the  boilers,  but  as  the  compressors  were  never  needed  except 
when  gas  was  scarce,  it  was  decided  to  use  coal  instead.  The  plant  has 
been  in  operation  for  over  two  years,  the  pump  being  used  only  in  cold 
weather.  It  has  been  the  experience  of  this  company  that  the  amount 
of  gas  needed  by  the  consumers  varies  with  certain  known  conditions, 
primarily  with  the  temperature,  and  also  with  the  day  of  the  week  and 
the  time  of  day.  The  variation  due  to  temperature  generally  lags  about 
a  day  behind  the  change.  A  record  is  kept  of  the  pressure  each  hour 
at  the  field,  at  the  low  and  high  side  of  the  compressor  at  West  Point 
and  at  Louisville.  When  the  thermometer  is  no  lower  than  38  degrees, 
14  pounds  at  the  discharge  end  of  the  compressor  at  West  Point  gives 
good  service  at  Louisville,  but  as  the  temperatuie  falls  the  pressure  must 
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be  increased,  according  to  a  table  in  the  hands  of  the  engineer.  When 
the  thermometer  falls  to  25  degrees,  17  pounds  are  needed  to  maintain  the 
supply.  During  the  last  two  years  the  pressure  on  the  low  side  at  West 
Point  has  varied  from  17  pounds  down  to  a  vacuum  of  3  pounds.  The 
line  pressure  at  the  wells  has  averaged  about  15  pounds;  but,  although 
the  number  of  customers  of  the  company  has  very  nearly  doubled  re- 
cently, this  has  increased  to  from  36  to  45  pounds,  according  to  the  tem- 
perature. The  improvement  has  been  due  mainly  to  taking  care  of  the 
field  and  stopping  leaks  as  far  as  possible.  It  has  not  been  found  nec- 
essary to  use  more  than  one  of  the  compressors  at  a  time,  but  it  is  ex- 
pected, in  view  of  the  rapidly  increasing  consumption  of  gas  in  Louis- 
ville, that  soon  it  will  be  necessary  to  run  both  compressors  in  order 
to  supply  the  demand,  and  at  much  higher  pressures.  As  a  general 
conclusion,  it  may  be  said  that  in  cases  where  the  rock  pressure  is 
too  low  to  carry  the  gas  thiough  a  long  main  the  use  of  a  good  compres- 
sion or  natural-gas  pump  to  supply  the  needed  pressure  will  be  found 
advantageous,  but  in  cases  where  the  effort  is  made  to  obtain  by  a  pump 
a  greater  volume  of  gas  than  would  flow  if  the  well  were  blowing  off 
into  the  air,  suction  is  introduced,  reducing  the  rock  pressure  at  the 
wells,  it  may  be,  to  less  than  zero,  and  difficulty  may  be  experienced 
irom  water  or  oil  being  drawn  up.  If  the  water  come  from  strata 
above  the  gas  seam,  casing  may  be  employed,  but  if  it  be  below  there 
is  no  remedy.  As  such  a  state  of  affairs  does  not  occur  very  often,  it 
is  not  of  much  imx>ortance.  It  has  been  found  by  those  using  pumps 
in  the  Pittsburg  region  that  a  pump  operating  a  well  in  a  locality 
where  the  rock  pressure  is  very  low  may  exhaust  all  wells  within  a 
radius  of,  say,  a  mile;  for  in  some  cases  the  suction  at  a  well  several 
hundred  feet  away  has  been  sufficient  to  draw  a  bat  into  it,  thus  show- 
ing clearly  the  economic  value  of  a  pump  to  the  one  operating  it. 

NATURAL  GAS  IN  ONTABIO. 

In  Ontario  two  natural-gas  fields,  both  on  the  north  shore  of  Lake 
Erie  and  some  160  miles  apart,  are  recognized.  The  extent  of  these 
fields  is  known  in  part  only,  as  the  borings  have  not  been  over  sufficient 
territory  to  clearly  define  their  limits.  These  fields  are  called,  though 
the  names  are  not  accurately  descriptive,  the  Essex  and  the  Haldimand- 
Welland  fields,  from  the- counties  in  each  field  where  the  most  gas  is 
found.  Essex  county,  from  which  one  field  takes  its  name,  is  the  ex- 
treme western  county  in  Ontario,  at  the  western  end  of  Lake  Erie,  and 
has  as  its  southern  boundary  Lake  Erie,  its  western  the  Detroit  river^ 
and  its  northern  Lake  Saint  Glair.  The  Haldimand-Welland  field 
includes  the  two  counties  at  the  extreme  eastern  end  of  Lake  Erie,  hav- 
ing as  their  southern  boundary  Lake  Erie,  their  eastern  the  Niagara 
river,  and  their  northern  Lincoln  county,  which  borders  on  Lake  Ontario. 

The Ussex  field, — The  natural-gas  discoveries  in  the  Findlay  field,  Ohio^ 
led  to  the  exploration  of  the  Essex  county  field.    It  was  demonstrated 
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that  the  Oincinnati  arch,  the  great  storehouse  of  the  limestone  gas, 
extended  nnder  Lake  'Erie  and  the  western  counties  of  Ontario  and 
Manitoulin  islands  to  Lake  Huron,  and  perhaps  beyond.  Dr.  Robert 
Bell,  in  a  paper  on  the  petroleum  fields  of  Ontario,  read  before  the 
Boyal  Society  of  Canada,  stated  that  as  the  result  of  careful  study  he 
had  come  to  the  conclusion  that  this  great  arch  maintains  its  north- 
ward course  and  runs  into  the  southern  extremity  of  Lake  Huron.  As 
the  result  of  this  belief  in  the  northward  extension  of  the  Oincinnati  an- 
ticlinal and  of  the  results  obtained  at  Findlay,  Ohio,  explorations  for 
gas  were  undertaken  in  the  Essex  county  field.  The  fii*st  well  was  put 
down  in  Gk>sfield  by  the  Ontario  Oas  Gonipany,  in  January,  1888. 
While  negotiations  were  in  progress  for  supplying  Edngsville  with  gas, 
disputes  arose  between  the  members  of  the  company  and  the  enterprise 
came  to  naught.  Li  May,  1889,  a  well  was  bored  on  the  lake  shore  at 
Kingsyille,  but  no  oil  or  gas  was  obtained.  In  the  meantime  the  On- 
tario company  had  leased  all  the  farms  in  what  was  considered  the  gas 
field,  and  demanded  such  terms  for  a  supply  of  gas  as  the  people  of 
Kingsyille  declined  to  make,  and  in  the  spring  of  1890  application  was 
made  to  the  town  council  for  leave  to  bore  on  the  public  road,  which 
was  granted.  The  Ontario  company  sued  out  an  iivjuuction,  which  was 
dissolved  after  some  two  months'  delay,  the  justice  holding  that  gas 
was  a  mineral  and  that  therefore  the  council  was  authorized  to  lease 
the  highway  for  the  purpose  of  mining  it.  This  judgment  was  approved 
by  the  full  court.  Boring  was  resumed,  and  gas  was  struck  in  August, 
1890,  at  a  depth  of  1,025  feet,  in  what  is  believed  to  be  the  Clinton  lime- 
stone. Gas  was  also  found  in  small  quantities  and  light  pressure  at  a 
depth  of  800  feet.  The  gas  at  the  lower  depth  is  found,  so  it  is  claimed, 
at  a  pressure  of  500  pounds.  It  is  piped  to  the  village  of  Kingsville 
through  a  3-inch  service  pipe.  The  production  is  stated  to  be  9,000,000 
cubic  feet  a  day.  This  same  well  also  furnishes  a  supply  to  the  village 
of  Euthven.  About  nine  tenths  of  the  dwellings,  factories,  and  places 
of  business  in  both  villages  are  supplied. 

No.  3  well  was  drilled  in  January,  1891.  It  is  three-quatters  of  a 
mile  from  No.  2.  A  small  vein  of  gas  was  found  at  700  feet.  At  1,114 
feet  a  strong  vein  of  salt  water  was  struck.  In  No.  4  well  gas  was  found 
at  a  depth  of  1,030  feet.  It  was  drilled  33  feet  deeper  in  hopes  more  gas 
would  be  secured,  but  the  flow  was  not  increased.  The  measured  pro- 
duction of  this  well  is  2,231,000  cubic  feet.  These  small  wells  supply 
some  350  cook  stoves,  175  heating  stoves,  25  house  furnaces,  besides 
open  grates,  lights,  etc.,  a  woolen  mill,  grist  mill,  sash  and  door  flEkc- 
tories,  turning  factory,  churches,  halls,  etc.  The  rates  for  cook  stoves 
are  $1.50  a  month  each  month  of  the  year;  heating  stoves,  $1.50  a 
month  for  seven  months;  furnaces,  $2.40  per  month  for  seven  months; 
open  grates  when  furnaces  are  used,  75  cents  per  month,  and  if  fiir- 
naces  are  not  used,  $1.50  per  month,  for  seven  months  in  both  cases. 
Several  other  wells  have  been  bored  in  the  vicinity  of  Kingsville,  but 
gaA  has  not  been  found  in  any  of  them. 
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Natural  gas  has  been  fonnd  in  small  qnantities  for  some  thirty  years 
in  the  deep  Glacial  Drift  in  Kent  county,  the  nest  county  east  of  Essex 
on  the  lake  shore.  Several  wells  which  were  sunk  for  petroleum  have 
given  surprising  yields  of  gas  from  the  sand  beds  of  the  drift.  These 
supplies  of  gas  have  been  found  particularly  along  the  base  and  on  both 
sides  of  a  high  ridge  which  extends  in  a  southeasterly  direction  through 
the  townships  of  Orford,  Howard,  and  Harwich,  and  reaches  to  the 
lake  shore  3  miles  west  of  Blenheim.  As  the  result  of  the  gas  strike 
at  Kingsville,  deep  borings  were  undertaken  at  several  points  along 
the  course  of  the  ridge.  In  no  one  of  the  deep  wells  was  gas  found, 
though  shallower  gas  was  struck  in  a  number  of  wells  repeating  the 
experience  of  years  ago  in  this  district.  Indeed,  the  record  of  shallow 
gas  wells  along  this  ridge  is  interesting.  As  early  as  1867  gas  was 
found  at  the  depth  of  100  feet  near  Middle  Eoad.  In  other  wells  since 
this  date  and  at  a  number  recently  it  has  been  found  at  the  depth  of 
from  60  to  180  feet.  From  these  wells  supplies  in  small  quantities  for 
domestic  use  can  usually  be  depended  upouy  but  no  considerable 
amounts  can  be  found. 

The  Haldimand-Welland  field. — While  the  Essex  field  has  given  one 
small  area  in  which  some  good,  deep  gas  wells  have  been  struck,  the 
largest  gas  producing  area  is  at  the  eastern  end  of  Lake  Erie  in  the 
counties  of  Haldimand  and  Welland.  This  field  extends  from  the 
Grand  river  at  Gayuga,  in  Haldimand  county,  to  the  village  of  Bertie, 
near  the  Niagara,  in  Welland  county,  a  distance  of  some  42  miles.  The 
producing  belt  varies  from  1  to  2  miles  in  breadth  and  lies  nearly  par- 
allel with  Lake  Erie.  The  gas  is  found  at  a  depth  of  some  750  to  800 
feet,  200  feet  higher  than  in  the  Essex  field,  and  chiefly  in  the  Medina 
sandstone.  The  supply  is  abundant.  It  is  pii>ed  to  Buffalo,  New  York, 
as  the  chief  point  of  consumption. 

Gas  has  been  known  to  exist  in  the  neighborhood  of  Port  Colbome 
for  a  quarter  of  a  century.  In  1866  it  was  struck  at  a  depth  of  420 
feet  in  a  well  at  Humberstone  bored  for  oil.  The  flow  has  kept  up  until 
the  present,  though  intermittently.  It  was  at  Port  Colborne  and  in 
1885  that  the  first  well  seeking  natural  gas  was  drilled  in  Ontario.  It 
was  bored  to  1,500  feet  and  abandoned.  Sulphur  gas  was  struck  at  432 
feet  and  a  good  flow  at  763  feet.  Though  water  interfered  with  the 
supply,  some  7,000  feet  a  day  are  secured  and  used.  Other  wells  have 
been  drilled  in  Port  Colbome,  but  only  small  amounts  of  gas  have 
been  obtained. 

A  number  of  wells  have  been  bored  at  the  village  of  Humberstone, 
on  the  Welland  canal,  a  mile  north  of  Port  Colborne,  and  where  gas 
has  been  found  the  flow  has  been  greater  and  the  pressure  stronger 
than  at  Port  Colbome.  In  Near's  well  the  greatest  flow  of  gas  was 
obtained  at  a  depth  of  683  feet.  The  yield  was  500,000  feet  a  day  at  a 
pressure  of  375  pounds.  In  October,  1891,  there  were  105  houses  sup- 
plied by  this  welL    The  Morning  Star  well  found  gas  at  666  feet  and 
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708  feet.  The  Port  Colborue  Natural  Gas  Company  has  three  wells  at 
Homberstone.  In  one  of  these  gas  (100,000  cubic  feet  a  day)  was  foond 
at  685  feet.  Another  yields  500,000  feet,  while  the  largest  well  is  stated 
to  have  a  pressure  of  365  pounds,  and  to  yield  1,500,000  to  2,000,000 
feet  a  day.  Gas  was  struck  in  this  well  at  690  feet.  This  company  has 
some  7  miles  of  service  pipe,  and  supplies  some  200  consumers. 

At  Wainfleet,  in  1889,  a  gas  well  was  bored  at  the  lime  kiln  of  Mr. 
John  Reeb.  Sulphur  gas  sufficient  to  run  one  kiln  wa«  struck  at  a 
depth  of  456  feet,  and  pockets  of  gas  all  the  way  down  to  the  Medina, 
which  was  encountered  at  823  feet.  The  greatest  flow  was  in  the  Clin- 
ton, at  685  feet.  The  well  pressure  is  stated  to  be  230  pounds.  It  fur- 
nishes gas  sufficient  to  run  two  kilns,  with  a  producing  capacity  of  720 
bushels  a  day,  for  three  boilers,  besides  light  and  foel  for  six  dwelling 
houses. 

The  largest  operations  in  the  Haldimand-Welland  field  are  those  of 
the  Provincial  Natural  Gas  and  Fuel  Company  of  Ontario.  This  com- 
pany, whose  first  trial  was  at  Bertie,  7  miles  east  of  Port  Colbome, 
has  explored  by  borings  an  area  28  square  miles.  The  largest  supphes 
of  gas  are  from  wells  near  Humberstone.  In  the  first  well  gas  was 
struck  at  846  feet.  DrUling  began  by  the  company  in  1889.  In  that 
year  5  wells  were  finished,  and  by  the  close  of  1891  18  wells  had  been 
drilled,  and  6  others  were  in  progress.  Of  these,  3  had  been  aban- 
doned, though  some  gas  was  found  in  them  all.  In  some  of  these  wells 
gas  has  been  found  in  the  Clinton,  but  in  all  the  greatest  flow  has 
been  from  the  Medina  sandstone.  Small  quantities  of  the  gas  pro- 
duced by  this  company  are  supplied  to  consumers  near  the  wells,  but 
the  great  bulk  of  it  is  supplied  to  the  Buffalo  Natural  Gas  Fuel  Com- 
pany. The  supply  of  gas  which  this  fuel  company  obtained  in  Penn- 
sylvania failing  in  whole  or  in  part,  connection  was  made  in  January, 
1891,  with  the  wells  of  the  Provincial  Company.  The  Buffalo  Company 
charges  25  cents  per  1,000  feet  delivered  to  consumers,  of  which  the 
Provincial  Company  receives  50  per  cent.  An  8-inch  main  has  been 
laid  to  the  Niagara  river.  The  lines  iBrom  the  wells  to  this  main  are 
2  to  6  inches.  The  rock  pressure  is  stated  to  be  500  to  550  pounds,  and 
the  yield  per  well  300,000  to  12,500,000  cubic  feet.  The  average  of  lo 
wells  is  stated  to  be  2,500,000  feet  per  day. 

Other  wells  have  been  struck  at  Humberstone.  Carroll  Brothers 
struck  a  well  in  March,  1890,  which  yielded  2,000,000  feet  a  day.  A 
little  later  a  second  well,  equally  strong,  was  drilled.  In  addition  to 
these,  4  other  weUs  were  drilled,  and  in  August,  1891,  the  firm  united 
with  the  Erie  County  Gas  Company  for  fiirther  development  of  the  ter- 
ritory and  the  piping  of  the  gas  to  Buffalo.  Three  additional  wells 
have  been  put  down,  2  productive,  and  a  line  laid  to  Buffalo.  The 
Bertie  Natural  Gas  Company,  organized  February,  1891,  struck  gas 
June  8  in  the  Clinton  at  a  depth  of  725  feet  and  at  785  feet  in  the 
Medina.    The  best  flow  was  at  840  to  850  in  the  Medina.    The  gas  from 
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the  Clinton  and  Medina  is  delivered  throngh  separate  pipes.  The 
Niagara  Falls  Katnral  Gas,  Fuel  and  Light  Company,  which  was  or- 
ganized in  the  spring  of  1889,  recorded  a  failure  at  its  first  and  second 
wells  drilled  in  DrummondviUe.  It  renewed  operations,  however,  in 
the  spring  of  1891  in  Humberstone.  Its  first  well  here  was  drilled  just 
west  of  that  of  Carroll  Brothers,  gas  being  found  in  abed  of  sandstone 
21  feet  thick  at  a  depth  of  860  feet.  The  yield  of  gas  was  estimated  at 
1,000,000  cubic  feet  a  day,  with  a  rock  pressure  of  590  pounds.  lt% 
second  well  was  finished  the  3d  of  October,  gas  being  found  here  also 
in  sandstone.  It  is  claimed  that  the  capacity  of  this  well  is  5  times 
that  of  the  first  well. 

In  1891  two  companies  were  formed  for  prospecting  for  gas  in  the 
town  of  Welland.  Each  of  these  companies  bored  a  well  during  the 
summer  with  but  little  results.  Cas  was  found  in  the  Clinton  in  both 
cases,  but  the  supply  was  small  and  the  wells  were  abandoned.  In 
April  of  1891  a  company  was  organized  at  Dunnville.  Gas  was  found 
in  the  well  drilled  here  in  the  Clinton  at  a  depth  of  some  612  feet.  The 
larger  amount,  however,  was  found  in  the  Medina  sandstone  at  a  depth 
of  from  740  to  762  feet,  the  strongest  flow  being  at  a  dejith  of  747  feet. 
This  well  was  fished  on  the  22d  of  August,  the  yield  being  estimated 
at  150,000  to  200,000  cubic  feet.  Second  and  third  wells  were  drilled 
with  abont  the  same  result.  In  the  fall  of  1891  arrangements  were  made 
to  put  down  test  wells  near  Cayuga.  The  wells  were  completed  on  the 
16th  of  January,  1892.  Gas  was  found  at  three  levels — in  the  Clinton 
huiestone,  and  in  the  red  Medina  and  the  white  Medina  sandstones. 
The  daily  yield  was  estimated  at  210,000  cubic  feet. 

yetv  Toronto  field, — Natural  ga^  has  been  discovered  in  New  Toronto, 
one  of  the  suburbs  of  Toronto,  near  the  old  village  of  Mimico.  The  re- 
markable fact  about  this  discovery  is  that  gas  was  found  here  at  all. 
Toronto  is  nearly  due  north  from  Port  Colborne  and  Humberstone,  the 
important  natural-gas  districts  in  the  Haldimand-Welland  field  just 
described.  In  putting  down  artesian  wells  for  a  supply  of  water  for 
the  Mimico  Asylum  for  the  Insane,  some  flows  of  gas  were  met  with  at 
various  depths.  Dr.  Bell,  of  the  Geological  Survey,  to  whom  the  log 
of  the  well  bored  in  1889  was  submitted,  gives  his  opinion  that  the 
Utica  was  struck  at  675  feet  and  the  Trenton  at  725  feet.  The  supply 
was  smaU,  and  though  the  well  was  shot,  there  was  no  apparent  in* 
crease  of  flow. 

The  syndicate  of  real-estate  operators  who  founded  the  town  of  Kew 
Toronto  took  steps  late  in  1891  to  put  down  a  deep  well.  The  well  was 
drilled  to  the  depth  of  1,312  feet,  when  it  was  concluded  that  the  quest 
for  deep  gas  was  hopeless.  Moderate  flows  of  gas  were  found,  accord- 
ing to  the  report,  at  780,  885,  and  1,089  teet.  This  well  was  also  shot 
at  three  difierent  levels,  with  the  result  that  the  flow  of  gas  was  some- 
what increased.  The  amount  of  gas,  however,  is  exceediugly  small, 
the  pressure  being  not  over  45  pounds. 
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From  the  above  statement  it  will  be  seen  that  the  chief  sonrces  o£ 
gas  of  a  commercial  character  in  Ontario  are  the  wells  in  the  neighbor- 
hood of  Homberstone  and  Port  Oolborne,  from  which  a  large  amount 
of  gas  is  produced,  which  is  piped  to  Buffalo,  and  from  Essex  county, 
in  the  neighborhood  of  Eongsville,  from  which  gas  is  piped  to  both 
KingsviUe  and  Buthven.  The  latter  district,  so  far  as  ezplorsftions  had 
been  conducted  up  to  the  close  of  1891,  showed  a  moderate  supply  oi 
gas,  sufficient  to  fornish  domestic  consumers  and  small  manufacturing 
establishments  in  these  two  villages.  In  the  neighborhood  of  Humber- 
stone,  however,  a  very  large  production  has  been  secured,  as  is  evi- 
denced by  the  fact  that  the  gas  from  this  section  has  been  piped  to 
Buffalo,  taking  the  place  of  the  supply  which  Buffalo  had  heretofore 
secured  from  the  upper  Pennsylvania  gas  fields,  especially  from  the 
neighborhood  of  Bethlehem.  The  value  of  these  natural-gi^  deposits, 
especially  that  near  Humberstone,  is  in  this  fact,  that  they  supply  such 
large  amounts  of  gas  to  consumers  at  Buffalo. 

OHINA. 

Annales  des  Mines,  vol.  xix,  1891,  describes  in  detail  the  brine  and 
gas  wells  of  the  province  of  Sze  Ohuen,  in  western  China.  This  pro- 
duces annually,  aa  nearly  as  can  be  estimated,  there  being  no  regular 
statistics,  about  812,000  tons  of  salt,  which  is  entirely  derived  from  bor- 
ings, the  salt  being  accompanied  in  places  by  petroleum  and  natural 
gas,  the  latter  being  utilized  for  boiling  down  the  brine.  The  most 
important  centers  of  production  are  in  a  district  about  80  square  miles 
in  extent,  about  25  miles  northwest  of  the  town  of  Fou  Ghouen.  The 
geological  structure  of  the  district  appears  to  be  somewhat  complicated, 
but,  according  to  the  author,  a  complete  succession  from  Cambrian  up 
to  Tertiary  and  post-Tertiary  strata,  which  is  recognizable  in  the  fol- 
io wing  order:    . 

Stratigraphy  of  the  Sze  Chnen  gaa  fielde,  China, 

Hetera. 
Yellow  sandstone  Tertiary 38  to  100 

Red  sandstone ^ 

Gray  limestone \  300 

Ferruginous  oolite,  often  with  bituminous  springs  at S 

Blue  and  yellow  sandstone.  Lias 270 

At  this  level  gas  is  found  sometimes  in  small  quantities. 

Blueish  gray  marl )    gjQ^gQO 

White  limestone,  Permian ) 

These  strata  yield  brine  of  a  yellowish  color  and  medium  saturation  (10  to  15  per 
cent  of  salt). 

Sandstone  and  limestone  with  coal Carboniferous. 

Brown  shining  shale Silurian. 

Black  schist Roofing  slates. 

Green  schist Cambrian. 

Dark-colored  brine,  of  the  higher  strength  of  15  to  28  per  cent^  of 
salty  is  found  below  the  last-mentioned  strata  at  depths  varying  from 
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930  meters  to  1,100  meters,  as  well  as  the  most  important  gas  springs. 
As  a  role,  the  apx>er  yellow  brine-bearing  beds  are  not  found  in  these 
deep  borings. 

The  system  of  boring  is  percussive,  the  cutting  tool  and  sliding  piece, 
weighing  from  200  pounds  to  300  pounds,  being  suspended  by  a  rope, 
and  lifted  about  2  feet  at  a  stroke,  by  a  lever  worked  by  groups  of 
coolies  acting  as  dead  weight.  According  to  the  depth,  from  two  to  ten 
men  are  required  to  lift  the  tool  from  twelve  to  fifteen  times  a  minute, 
the  gangs  being  relieved  at  intervals  of  ten  minutes.  The  cutting  tool 
has  eight  steel-fEiced  teeth,  but  without  grooves,  so  that  the  detritus 
accumulates  at  the  bottom  of  the  hole.  This  is  removed  by  a  sludger, 
consisting  of  a  cylinder  of  wood  covered  with  deep  notches  arranged 
ladderwise,  which  is  lowered  into  the  hole  and  moved  about  by  a  jerk- 
ing motion  on  the  rope  until  the  grooves  are  filled  with  the  sludge. 
Usually  a  pit  is  sunk  by  hand  to  a  depth  of  about  100  feet  from  the 
surface,  and  lined  with  blocks  of  stone  before  the  actual  boring  is  com- 
menced. The  diameter  adopted  is  from  9  to  12  inches,  which  may  be 
contracted  to  6  or  7  inches  when  it  is  necessary  to  line  the  hole  through 
loose  ground.  The  lining  tubes  are  either  large  bamboos  bored  out  or 
are  built  up  of  half  trunks  of  cypress  trees  fitted  together  by  swallow- 
tailed  joints,  which  are  covered  by  hempen  cloth,  water-proofed  with  a 
paste  of  lime  and  oil.  This  first  covering  is  protected  by  a  close  serv- 
ing of  cord,  with  a  thicker  layer  of  the  cement  over  all,  the  total  thick- 
ness of  the  structure  being  but  little  less  than  the  diameter  of  the  hole. 
According  to  the  nature  of  the  ground,  the  length  of  these  casing  tubes 
may  vary  from  10  to  300  feet;  but  when  more  than  20  feet  are  required 
in  one  length,  the  high  derrick  must  be  provided.  This  is  made  up  of 
two  legs  of  timber  40  feet  to  50  feet  high,  with  two  diagonal  struts, 
and  a  multiplicity  of  guy  ropes,  the  use  of  iron  being  restricted  to  a 
minimum.  As  may  be  imagined,  the  progress  of  the  work  is  very 
slow,  varying  from  a  few  feet  per  day  in  loose  ground  to  an  inch  or  less 
on  very  hard  rock.  Some  of  the  deeper  wells  have  taken  from  twenty 
to  forty  years  in  sinking,  and  have  ruined  several  sets  of  adventurers 
in  succession.  The  deepest  actual  boring,  1,160  meters,  has  never 
yielded  anything.  Some  three  or  four  holes  are  above  1,000  meters 
deep,  but  the  greater  number  are  between  530  and  930  meters,  in  the 
Tsze-liu-tsing  group.  In  the  Eong-tsin  group  they  vary  from  330  to 
660  meters  as  the  most  general  depth,  the  shallowest  being  about  200 
meters.  The  accidents  to  which  the  borings  are  liable  and  the  method 
of  remedying  them  are  treated  at  length  by  the  author,  with  iUustra- 
uons  of  the  tools  employed  from  Chinese  drawings.  These  are  gen- 
erally similar  to  those  adopted  in  Europe;  but  the  construction  is  very 
different  in  principle,  bamboo  and  string  entering  very  largely  into 
their  composition  instead  of  metal.  As  a  last  resource,  the  method  of 
pulverizing  a  lost  tool  is  adopted  and  carried  out  with  incredible  pa- 
tience. The  removal  of  a  tool  weighing  300  pounds,  in  this  manneri 
6442  MIN ^29 
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required  about  five  years'  continnoiis  work,  night  and  day,  of  thirty- 
two  men,  at  a  cost  of  about  £3,000. 

The  brine  is  brought  to  the  surface  by  tubular  buckets  of  bamboo, 
with  a  foot  valve  varying  from  2  to  6  inches  inside  diameter,  and  from 
16  to  140  feet  in  length.  For  the  latter  size,  used  in  the  deepest  wells, 
derricks  for  90  to  120  feet  are  required,  the  highest  in  use  being  164  feet. 
These  are  built  up  of  beams  of  timber  lashed  together  with  bamboo 
ropes,  and  cost  from  £800  to  £1,000.  The  bucket  is  lowered  and  lifted 
by  a' flat  TOj>e  20  millimeters  broad  and  5  millimeters  thick,  formed  of 
slips  of  bamboo  united  by  hempen  cords,  winding  upon  a  gin  which  is 
usually  drawn  by  buffaloes,  two,  four,  or  six  of  these  being  required, 
according  to  the  depth  of  the  well ;  but  in  the  shallower  ones  the  lifting 
is  sometimes  done  by  a  windlass  worked  by  from  two  to  six  men  tread- 
mill fashion.  The  load  upon  the  rope  in  the  deeper  wells  in  some  cases 
exceeds  30  hundredweight,  corresponding  to  a  stress  of  9^  tons  per 
square  inch.  The  quantity  of  brine  raised  at  each  lift  varies  from  116 
liters  (25^  gallons),  with  the  smallest  bamboos,  to  between  620  and  950 
liters  (136  to  200  gallons)  with  the  larger  ones,  and  under  the  most 
favorable  conditions  from  two  to  four  lifts  may  be  made  per  hour,  accord- 
ing to  the  depth.  When  the  bamboo  is  raised  to  the  surface,  a  cover 
is  pushed  over  the  top  of  the  bore  hole,  the  valve  is  lifted  by  the  lander 
with  an  iron  hook,  and  the  brine  runs  into  a  reservoir.  The  product 
of  the  deep  wells  is  very  dark-colored,  and  often  emits  sulphuretted 
hydrogen  in  sufficient  quantity  to  be  dangerous  to  the  workmen  about 
the  top  of  the  pits  if  it  is  incautiously  inhaled.  In  addition  to  salt,  some 
of  the  wells  yield  petroleum  and  gas  in  variable  quantity,  the  former 
is  skimmed  off  from  the  surface  of  the  water  after  it  has  been  allowed 
to  settle  in  the  reservoirs.  The  product  varies  in  quality  from  a  pure 
white-burning  oil  to  yellow,  greenish,  and  black  kinds  of  low  illuminatin; 
power,  and  giving  much  smoke.  All  are,  however,  burned,  as  the  Chi- 
nese have  no  knowledge  of  petroleum -refiniug. 

The  wells  being  generally  away  from  the  salt  works,  the  brine  is 
carried  to  the  latter  either  by  hand,  when  the  journey  is  short,  or  by 
conduits  made  of  bamboos,  with  chain  and  bucket-lifting  wheels  for 
overcoming  intermc^diate  differences  of  level,  when  a  greater  distance 
has  to  be  traversed.  The  boiling  down  is  done  in  shallow  oast-iron 
pans  about  4  feet  in  diameter,  and  1.7  inch  deep  in  the  center.  The 
thickness  varies  from  IJ  inch  in  the  center  to  1  inch  at  the  edges,  and 
the  weight  is  about  1,000  pounds.  The  heating  may  be  done  by  straw, 
wood,  coal,  or  natural  gas.  The  operation  la8t«  from  twelve  to  twenty- 
four  hours,  according  to  the  intensity  of  the  Are,  and  yields  about  100 
pounds  of  salt. 

In  the  district  of  Fou  Chouen,  where  natural  gas  wells  are  princi- 
pally found,  from  600  to  1,200  pans  may  be  heated  by  a  single  well 
T*he  principal  supply  is  obtained  from  depths  of  not  less  than  670  meters. 
It  is  mainly  marsh  gas,  being  less  carburized  than  that  obtained 
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at  shallower  levels,  which  bums  with  a  tolerably  white  flame,  but  is 
only  got  in  small  quantities.  The  top  of  the  weU  is  inclosed  to  a  depth 
of  10  feet  by  a  wooden  casing,  as  nearly  tight  as  possible,  and  the  gas 
is  led  by  bamboo  pipes  into  cemented  reservoirs  with  domed  roofe 
formed  by  inverted  salt  pans.  From  these  reservoirs  the  distribution 
of  the  gas  is  effected  by  means  of  bamboos  leading  to  the  pans,  a  short 
length  of  iron  pipe  being  attached  to  the  end  of  each  line.  The  actual 
burner  is  a  perforated  block  of  stone  of  a  conical  form  about  1  foot 
high;  the  gas  is  introduced  by  a  lateraj  pipe  at  the  bottom,  and  mix. 
ing  with  air  is  burned  at  the  top  of  the  block  over  which  the  pan  is 
placed. 

The  whole  arrangement  is  very  primitive  and  imperfect,  nothing  of 
the  nature  of  a  stop  valve  being  used  anywhere  on  the  line  of  pipes. 
When  the  workman  wishes  to  extinguish  the  flame,  he  places  a  brick 
on  the  top  of  the  burner;  but  the  gas  continues  to  flow  without  inter- 
ruption, and  disperses  in  the  atmosphere.  As,  however,  the  work  is 
done  under  open  sheds,  there  is  not  much  danger  of  explosions;  but 
the  smell  of  the  gas  is  very  prejudicial  to  the  health  of  the  workmen. 

The  salt  pans  are  usually  built  by  the  proprietors  of  the  gas  wells, 
who  leases  them  to  salt  makers  at  a  rental  of  about  £32  per  annum. 
The  yield  to  the  proprietors  is  therefore  large,  but  the  duration  of  the 
gas  is  yetj  uncertain. 


ASPHALTUM. 

By  £.  W.  Pabxer. 

The  total  output  of  bituminous  rock  in  Oalifornia  in  1891  was  39,962 
short  tons,  worth  at  the  point  of  production,  exclusive  of  cost  of  trans- 
portation, $154,164.  Kentucky  produced  3,360  tons  of  bituminous  rock^ 
worth  $2  per  ton  at  the  mines.  The  amount  of  gilsonite  and  bitu- 
minous limestone  from  Utah  was  1,732  short  tons,  worth  $82,100.  It 
has  been  customary  to  give  the  value  of  gilsonite  at  St.  Louis,  to  which 
city  the  product  is  shipped  for  sale  and  manufacture.  This  custom 
has  been  adhered  to  in  this  report.  The  bituminous  limestone  was 
sold  in  Salt  Lake  City,  and  the  value  of  this  portion  of  the  product  has 
been  taken  at  its  selling  price  in  that  city.  We  have  then,  as  the  total 
value  of  the  asphaltum  products  in  1891,  $242,264,  an  increase  of 
$61,848  over  the  value  of  the  product  in  1890. 

The  bituminous  rocks  of  California  and  Kentucky  do  not  materially 
differ.  It  is  in  each  case  a  sandstone  impregnated  with  bitumen,  the 
value  being  determined  by  the  amount  of  pure  bitumen  contained. 
This  product  is  used  principally  for  street  paving,  for  which  compara- 
tively little  preparation  is  necessary. 

Considerable  attention  is  being  paid  to  the  bituminous  sandstones 
of  California.  Several  of  the  mining  companies  have  pooled  their  in- 
terests, looking  to  the  development  of  the  best  of  the  many  properties, 
to  the  fiirther  introduction  of  the  material  in  the  arts  and  manu&c- 
tures,  and  maintaining  the  industry  upon  a  profitable  and  satisfactory 
basis. 

The  consumption  of  California  bituminous  rock  must,  however,  re- 
main restricted  to  a  practically  local  community  until  such  arrange- 
ments can  be  made  with  transportation  companies  as  will  admit  of  its 
being  brought  into  competition  with  Trinidad  and  other  foreign  as- 
phaltum in  the  Eastern  market.  The  condition  of  the  Kentucky  prod- 
uct is  as  yet  undetermined,  the  product  for  1891  having  been  exx)eri- 
mentally  used  for  street  paving.  If  proved  satisfactory  it  will  prob- 
ably find  a  good  market  in  Louisville,  Cincinnati,  and  adjacent  cities. 
The  Califomia  rock  is  used  largely  in  San  Francisco,  Oakland,  Los 
Angeles,  etc.,  but  owing  to  dif&culty  and  expense  of  transportation 
reaches  no  market  distant  firom  the  coast. 
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The  form  of  asphaltom  which  has  been  styled  ^^lithocarbon,"  and 
said  to  be  fonnd  in  great  quantities  on  the  line  of  the  Southern  Pacific 
Bailroad  in  Texas,  is  still  a  matter  of  technical  interest,  as  press 
notices  from  time  to  time  indicate.  It  has  not  been  shown,  however, 
that  any  active  steps  are  being  taken  to  develop  the  property  and  place 
the  mineral  on  the  market.  If  all  that  is  claimed  for  it  be  true  there 
should  be  small  delay  in  getting  it  before  the  country. 

The  following  table  shows  the  annual  product  of  asphaltum  and  bi- 
tominous  rock  since  1882: 

FtoduoHan  of  (uphaltum  and  hituminaui  rook  Hnoe  188S. 


Yean. 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Short  tons. 

Valve. 

8,000 

$10,500 

8,000 

10,500 

8,000 

10.500 

8,000 

10.500 

8,500 

14,000 

4,000 

16,000 

50.460 

187,500 

61,735 

171,537 

40,841 

190,416 

45,054 

242,264 

Imports. — ^The  amount  of  asphaltum  imported  continues  to  be  largely 
in  excess  of  the  domestic  production.  The  island  of  Trinidad  furnishes 
the  greater  portion  of  the  supply,  71,112  tons  of  the  102,433  tons  im- 
ported during  1891  being  from  that  source.  The  remainder  of  the  im- 
ports are  made  up  of  bituminous  limestone  from  Sicily,  Germany, 
Switzerland)  and  France,  and  a  small  amount  of  asphaltum  from  Cuba. 


Atpkaliwm  imported  into  the  United  Stateefrom  1867  to  1890. 


Yean  ended— 

Qaaotity. 

Value. 

Quanti^. 

Valne. 

•Time  80, 1867........ 

Short  tons. 

••.MB 
6,632 
10,559 
18,072 
14,760 
86,538 
88,208 
17,710 
96,006 
28,818 
36,550 
85,932 
89,686 

June  80, 1880 

1881 

1882 

1883 

1884 

Dec  81,1885 

1886 

1887 

1888 

1889 

1890 

1891 

Short  toM. 
11,880 
12,883 
15, 015 
88,116 
86,078 
18,407 
32,565 
80,808 
86,484 
61,952 
73,861 
102,433 

$87,889 

96,410 

102,606 

149,999 

146,571 

88,087 

108,628 

95,735 

84,045 

138,168 

228,868 

299,860 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1876 

1876 

1877 

1878 

1879 

185 

203 

488 

1,801 

1,474 

2,314 

1,183 

1,171 

807 

4,632 

6,476 

8,084 

As  stated  above,  71,112  tons  of  the  asphaltum  imported  in  1891  were 
from  Trinidad.  The  most  of  this  was  used  for  street  paving,  the  num- 
ber of  square  yards  of  Trinidad  asphaltum  laid  during  the  year  by  all 
companies  being  2,141,049,  an  increase  of  nearly  300,000  square  yards 
oiver  1890,  when  the  amount  of  paving  laid  was  1,857,000  square  yards. 
To  fbrther  illustrate  the  growth  of  this  industry  the  following  tables, 
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Bhowing  the  total  amount  of  Trinidad  asphaltum  imx)orted  and  the  nnn^ 
ber  of  square  yards  of  paving  laid  annually  since  1880,  are  given: 

ImpwrU  of  Trinidad  atphaltum  hy  all  o<mpanie9  from  1880  to  1891,  h^oUuive, 


Yean. 


1880 

1881 
1882 
1883 
1884 
1885 
1886 


Long  tone. 


8,918 
6,707 
14,263 
23,800 
10,680 
15,280 
27,757 


Yean. 


1887 , 

1888 

1880 , 

1800 , 

1801 

Total 


iHng  toBik 


20,608 
86.137 
62,881 
54,602 
71,  lU 


861,288 


PavemenU  of  Trinidad  (uphaitum. — ^The  number  of  square  yards  of 
Trinidad  asphaltum  laid  in  the  United  States  in  the  past  eleven  years 
is  as  follows : 

Number  ofiquare  yardi  of  Trinidad  alkali  pacing  laid  in  the  Unltod  8taie»J^rom  18801$ 

1891,  ineluMive. 


Yean. 


1880 

1881 

1882 

1883 

1884.* 

1886 5. 

1886 


Sqnare 
yards. 


106,838 
116,620 
106, 184 
387,510 
424,524 
403,882 
623,188 


Yean. 


1887 

1888 , 

1880 

1800 

1801 

Total 


Square 
yards. 


790,885 

757,101 

1,130,868 

1,857,000 

2,141,049 


08,044,108 


a  Equlralent  to  686  mflea  of  roadway  26  fJBOt  wide. 

Trinidad  asphaltum  is  being  used  for  street  paving  in  the  fifty-nine 
cities  in  the  United  States  and  Canada  named  in  the  following  list: 

Citiea  where  Trinidad  aephali  pavemenU  are  need. 


Waehington  and  Qteoig^town,  Digtrict  of 
Colnmbia. 

Denyer,  Colorado. 

SaYannah,  Georgia. 

Chicago,  Cicero,  and  Peoria,  Illinois. 

Fort  Wayne  and  Indianapolis,  Indiana. 

Topeka,  Wichita,  and  Wyandotte,  Kansas. 

Covington,  Lonisville,  and  Newport,  Ken- 
tucky. 

New  Orleans,  Louisiana. 

Baltimore,  Maryland. 

Boston,  Massachusetts. 

Detroit  and  Grand  Bapids,  Michigan. 

Minneapolis  and  St.  Paul,  Minnesota. 

Kansas  City,  St.  Joseph,  and  St.  Louis, 
Missouri. 


Omaha,  Nebraska. 

Long  Branch  and  Newark,  New  Jersey. 

Albany,  Amsterdam,  Binghamton,  Brook- 
lyn,  Buffalo,  Dunkirk,  Lookport,  Long 
Island  City,  New  York,  Rochester,  Sche- 
nectady, Syracuse,  Troy,  and  Utioa^ 
New  York. 

Cincinnati,  Cleveland,  Columbus,  Toledo, 
and  Youngstown,  Ohio. 

Allegheny,  Altoona,  Erie,  Harrisbnrg, 
Philadelphia,  Pittsburg,  Scranton,  and 
Wilkesbarre,  Pennsylvania. 

Newport,  Rhode  Island. 

Chattanooga,  Tennessee. 

Montreal  and  Toronto,  Canada. 


In  eleven  of  the  above  cities  the  Trinidad  asphalt  paving  was  laid  for 
the  first  time  in  1891.  These  cities  were:  Denver,  Colorado;  Cicero 
undPeonsk,  Illinois;  Covington  and  Newport,  Kentucky;  Grand  Bapids, 
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Michigan;  Minneapolis,  Minnesota;  Long  Branch,  New  Jersey;  Amster- 
dam and  Dnnkirk,  New  York;  and  Newport,  Bhode  Island. 

Sicilian  cuphaltum. — ^Mr.  0.  S.  Ohamberlin,  secretary  of  the  Sicilian 
Asphalt  Paving  Oompany,  of  New  York,  reports  that  his  company  im- 
ported into  tiie  Unit^  States  during  1891  5,000  tons  of  crude  bitumi- 
nous limestone  firom  Sicily  and  1,500  tons  from  Germany,  and  estimates 
that  the  amount  of  bituminous  limestone  imported  by  other  parties  was 
about  500  tons. 

The  following  pavements  made  from  a  mixture  of  Sicilian  and  Ger- 
man bituminous  rock  have  been  laid  up  to  the  close  of  1891 : 

Square  yards. 

1886  to  1891,  at  Booheater,  New  York 58, 390 

1886  to  1889,  at  St.  Aagastine,  Florida 30,000 

1889  to  1891,  at  New  Tork,  Now  York 8t,599 

1890,  at  AUegheny,  Pennsylyania 6,041 

1891,  at  Philadelphia,  Pennsylyania 1,576 

Of  these  there  were  laid  in  1891  at  Bochester,  New  York,  10,000 
square  yards;  in  "Sew  York  city,  49,335  square  yards,  and  in  Philadel- 
phia! h^^^  square  yardSi  a  total  of  60,911  square  yards. 


STONE. 

Bt  William  C.  Day. 

The  year  1891  has  been  a  comparatively  dull  one  for  the  stone  indm* 
try.  There  appears  to  have  been  less  bnilding  done  than  usual,  par* 
ticnlary  in  Kew  York,  as  well  as  in  other  large  cities.  Labor  troubles 
have  been  the  cause  of  diminished  output  in  particular  places,  but  thej 
have  not  interfered  with  production  to  an  extent  at  all  comparable  with 
their  effects  in  the  early  part  of  the  present  year  (1892). 

General  depression  in  finances  seems  to  have  been  felt  in  every  pro- 
ductive State,  and  while  in  some  States  an  increase  (in  some  cases  quite 
remarkable)  is  to  be  noted,  it  is  fair  to  assume  that  the  advance  would 
have  been  much  greater  but  for  the  obstacle  named  above.  Small  pro- 
ducers have  been  driven  out  of  business  by  the  score,  and  as  a  conse- 
quence it  has  been  a  good  year  for  concerns  with  large  capital  to  ac- 
quire new  quarry  property  at  reasonable  figures. 

Prospects  for  a  large  output  in  1892  are,  in  general,  referred  to  as 
good,  or  at  least  much  better  than  in  1891. 

While  considerable  quarry  property  has  changed  hands,  by  either 
sale  or  lease,  actual  new  developments  have  not  been  numerous,  aad 
the  state  of  business  did  not  call  for  much  prospecting  for  new  discoT- 
eries. 

The  effects  of  overproduction  in  certain  branches  of  the  stone  indus- 
try have  been  severely  felt  by  producers.  This  is  particularly  true  of 
granite  in  the  form  of  paving  blocks  and  of  lime  at  a  number  of  impor- 
tant centers. 

The  following  tabular  statement  shows  the  total  value  of  the  differ- 
ent kinds  of  stone  produced  in  the  United  States  in  1891 : 

Production,  hy  kindi  ,of  itonefor  the  year  1891. 

Granite $13,867,000 

SandBtone S^  700, 000 

Limestone 15,792,000 

Marble 3,610,000 

Slate 3,826,746 

BlneBtoue 1,500,000 

Total 47,294,746 

OBJLinTB  AND  JLliIiISB  BOCKS. 

Production. — ^The  value  of  the  granite  product  of  the  United  States 
in  1891  was  $13,867,000.  This  figure  falls  somewhat  below  that  for  the 
census  year  1889,  although  it  represents  an  increase  as  compared  with 
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1890.  The  latter  part  of  the  season  of  1891  has  been  referred  to  by 
producers  generally  as  dull;  demand  for  stone  fell  off  and  prices  de- 
clined while  wages  remained  unchanged  in  most  cases. 

The  paving-block  industry  particularly  shows  a  falling  off;  this  was 
in  part  due  to  over  production  in  1890.  The  larger  cities  are  becoming 
more  critical  as  to  the  sizes  and  quality  of  the  blocks,  so  that  it  seems 
to  be  quite  generally  conceded  that  there  was  very  little  money,  com- 
paratively 8X)eaking,  in  the  manufiBK^ture  of  blocks.  Inasmuch  as  the 
production  of  paving  blocks  requires  no  refined  skill  comparable  to  that 
involved  in  the  production  of  fine  building  and  ornamental  stock,  the 
depression  in  this  branch  of  the  industry  has  been  felt  keenly  by  many 
of  the  smaller  concerns  having  no  great  amount  of  capital  invested. 
Many  of  them  have  suspended  operations  and  others  have  sold  out  and 
quit  the  business.  There  has  been,  moreover,  not  a  little  trouble  with 
labor,  although  this  was  not  serious  by  comparison  with  that  which 
broke  out  in  the  early  part  of  the  present  year,  1892. 

In  the  production  of  building  and  ornamental  stock  the  industry 
seems  to  have  progressed  almost  normally  in  spite  of  the  fact  that  in 
liTew  York  city,  and  probably  also  in  others,  the  amount  of  building 
done  in  the  last  two  years  is  somewhat  below  the  average. 

In  a  number  of  States  in  which  granite  quarrying  is  a  comparatively 
new  thing  large  percentage  gains  in  production  have  been  revealed,  but 
most  of  these  have  been  due  to  greatly  extended  operations  on  the  part 
of  a  few  wealthy  and  enterprising  corporations  rather  than  to  an  in- 
crease in  the  number  of  individual  concerns.  The  present  year  opened 
with  encouraging  prospects,  but  the  labor  troubles,  which  began  early 
in  the  season,  will  undoubtedly  curtail  production  to  a  very  serious  ex- 
tent. 

The  following  table  shows  the  distribution  of  the  year's  output  among 
the  productive  States: 

ProducUon  of  granite  in  1891,  (y  atatet. 


Arkansas $65,000 

California 1,300,000 

Colorado 800,000 

Conneoticut 1,167,000 

Delaware 210,000 

Georgia 790,000 

ICaine 2,200,000 

Maryland 450,000 

Maasachosetts 2,600,000 

Missouri 400,000 

Montana 51,000 

Kew  Hampshire 750,000 

Kew  Janey 400,000 


New  York $225,000 


Oregon 

Pennsylvania  .. 
Rhode  Island... 
South  Carolina. 
South  Dakota.. 

Texas 

Vermont 

Virginia 

Wisconsin 


8,000 
575,000 
750,000 

50,000 
100,000 

75,000 
700,000 
800,000 
406,000 


Total 13,867,000 
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The  following  is  a  consideration  of  the  industry  in  the  yarious  pro> 
dnctive  states: 

Arkansas. — Qoite  a  large  percentage  gain  has  been  made  in  tliia 
State,  although  the  total  output  is  small.  Future  prospects  are  en- 
couraging.   The  productive  quarries  are  in  the  vicinity  of  Little  Bock. 

California.— The  granite  output  of  1891,  valued  attl,300,000,  failed 
to  reach  the  figure  of  the  census  year  and  was  also  lower  than  that 
for  1890.  Less  demand  and  lower  prices  are  reported  by  the  majority 
of  the  producers.  The  figure  above  given  includes  the  estimated  value 
of  the  granite  produced  by  the  State  prison  and  the  Folsom  Water  Power 
Company  at  Folsom  Oity.  This  product  is  estimated  at  a  value  of  about 
$500,000  and  was  used  entirely  in  the  construction  of  a  dam  and  a 
canal  for  the  purposes  of  power  and  irrigation.  The  Folsom  Granite 
Company  has  been  incorporated,  with  the  intention  of  working  the 
quarries  of  the  Folsom  Water  Power  Company  as  soon  as  the  latter 
shall  have  finished  the  canal  on  which  they  are  engaged. 

The  production  of  basalt  paving  blocks  in  Sonoma  county  showed 
the  effects  of  overproduction  in  the  two  years  previous. 

Colorado. — ^Although  the  subject  of  the  development  of  stone  quarries 
is  thoroughly  and  persistently  agitated  in  thedaily  and  technical  papers 
of  the  State  the  limited  transportation  facilities  afforded  will  doubt- 
less prevent  for  some  time  to  come  anything  like  a  vigorous  develop- 
ment of  the  valuable  granite  which  occurs  in  abundance. 

Connecticut — ^The  value,  $1,167,000,  represents  a  small  gain  in  pro- 
duction over  the  census  year.  The  product  is  largely  used  for  general 
building  purposes. 

Delaware. — ^While  the  granite  output  of  the  State  is  not  large,  being 
valued  at  only  $210,000,  it  is  nevertheless  true  that  some  of  the  quar- 
ries, notably  those  nearest  Wilmington  on  the  Brandy  wine,  are  excep- 
tionally well  equipped.  The  latest  improvements  for  handling  stone 
are  in  use,  as  well  as  machines  for  splitting  large  blocks.  In  this  re- 
spect these  quarries  are  ahead  of  many  more  productive  quarries  in  the 
New  England  States. 

Georgia. — Owing  to  increased  production  on  the  part  of  a  few  of  the 
larger  concerns  in  this  State  the  output  of  granite  has  been  larger  than 
in  any  previous  year.  On  account  of  the  cheapness  of  unskilled  labor 
and  the  ease  of  quarrying  at  Stone  Mountain  and  Lithonia  the  granite 
business  in  these  localities  appears  to  have  been  profitable  and  to  jus- 
tify expectations  of  continued  prosperity  in  the  future. 

Maine. — In  this  State  the  output  did  not  quite  equal  that  of  the  cen- 
sus year.  The  product  in  1889  was  about  equally  divided  between  gen- 
eral building  purposes  and  street  works.  In  fine  stocks,  such  as  cut 
stone  and  polished  products,  business  seems  to  have  increased  over  that 
of  1890,  but  the  paving-block  production  seems  to  have  suffered  firom 
depression  in  prices,  while  at  the  same  time  wages  have  been  for  the 
most  part  unchanged.    Furthermore,  the  larger  cities  are  beginning  to 
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be  more  critical  as  to  the  uniformity  of  size  and  the  quality  of  the 
blocks.  As  a  result  of  this  condition,  probably  brought  about  by  over- 
production in  1889  and  1890,  not  a  few  of  the  producers  report  that  there 
is  no  money  to  be  made  in  paving  blocks  at  the  present  time.  Labor 
troubles  have  also  made  themselves  felt  in  a  number  of  places,  although 
difficulties  in  this  direction  bear  no  comparison  with  those  which  mani- 
fested themselves  early  in  the  present  year. 

Maryland. — ^Production  in  1891  was  somewhat  ahead  of  that  in  1890 
and  also  in  1889.  The  output  is  about  equally  divided  between  Balti- 
more and  Cecil  counties. 

The  finest  stone  is  that  taken  from  quarries  at  Port  Deposit,  which 
has  a  high  reputation  as  a  building  stone  and  is  somewhat  remarkable 
for  the  comparative  ease  with  which  large  blocks^may  be  quarried. 

Massaehuaetts. — ^In  general,  business  was  better  than  in  1890,  but  in 
the  last  few  months  of  1891  it  appeared  to  be  quite  dulL 

Demand  for  ordinary  building  stone  seemed  to  be  somewhat  better 
than  for  finished  products.  The  production  of  paving  blocks  in  this 
State  is  on  a  much  smaller  scale  than  in  Maine,  so  that  the  depression 
in  the  paving-block  trade  was  much  less  felt. 

Minnesota. — Oonsiderably  extended  operations  on  the  part  of  1  of 
the  23  active  quarries  in  the  State  resulted  in  quite  an  increase  in  the 
output  for  the  year. 

Missouri. — ^The  paving-block  industry  suffered  a  noticeable  depres- 
sion, but  the  demands  for  building  granite  exceeded  that  of  1890.  The 
most  extensive  quarries  are  at  Graniteville,  in  Iron  county;  they  are 
quite  well  equipped,  as  are  also  those  at  Oranite  Bend,  in  Wayne 
county. 

Ifew  Hampshire. — ^The  product  in  1891  was  valued  at  $750,000;  this 
figure  represents  an  increase  over  1890,  although  the  gain  is  a  small 
one. 

Ifew  Jersey. — ^A  considerable  proportion  of  the  output  of  this  State  is 
trap  rock,  which  is  largely  used  for  street  and  road  work.  Compara- 
tively little  of  the  stone  goes  for  general  building,  but  is  largely  con- 
sumed as  stated  above  and  for  bridge  and  railroad  construction. 

New  York. — The  value  of  the  output  in  1891  is  very  slightly  above 
that  for  1890.  Most  of  the  stone  goes  for  general  building  purposes. 
The  paving-block  trade  suffered  in  the  same  way  as  in  other  States 
which  contribute  to  the  supply  of  New  York  city. 

North  Carolina. — Granite-quarrying  in  this  State  has  a  promising 
outlook  and  particularly  in  the  vicinity  of  Salisbury,  Bowan  county, 
do  the  prospects  apx)ear  to  be  encouraging.  The  stone  appears  to  be 
of  fine  quality,  adapted  to  polished  and  ornamental  work.  The  follow- 
ing firms  have  more  or  less  recently  commenced  operations  at  Salis- 
bury: The  Oranite  Millstone  Manufacturing  Company,  the  Pink  Oran- 
ite CompaAy,  the  Pearce  Oranite  Company,  the  J.  D.  H.  Fisher  Oran« 
ite  Company,  the  Salisbury  Granite  Company,  and  the  Stone  Mountain 
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Granite  Company.  There  are  also  good  prospects  at  MooresviIIe,  Iredell 
Goonty,  where  the  stone  appears  to  be  attractive  in  quality  for  omameD- 
tal  products  and  is  easily  worked.  Increased  capital  appears  to  be  the 
thing  needful. 

Pennsylvania. — While  the  output  in  this  State  amounts  in  value  to 
$600,000  it  can  not  be  said  to  exert  much  more  than  a  comparatively 
local  influence.  While  good  building  granite  is  quarried  in  a  number 
of  localities,  the  great  bulk  of  the  State's  product  goes  for  street  and 
road  purposes,  while  slightly  more  than  one-fifth  is  devoted  to  general 
building.    The  amount  quarried  fell  below  that  of  the  census  year. 

Rhode  Island. — Oranite  quarrying  in  this  State  was  hampered  in  1891 
by  more  or  less  trouble  among  the  granite- workers. 

At  Westerly  a  large  amount  of  finished  monumental  work  is  done, 
and  the  strikes  which  occurred  in  the  spring  of  the  present  year  will 
make  a  sad  inroad  upon  the  activity  of  1892. 

Vermont — Substantial  progress  has  been  made  in  this  State  during 
the  past  two  years.  The  most  important  advances  have  been  made  at 
Barre,  and  a  marked  increase  in  production  has  characterized  both 
1890  and  1891.  The  quality  of  the  Barre  granite  is  such  that  most  of 
it  is  used  for  monumental  purposes,  and,  judging  by  the  increasing  de- 
mand for  it,  its  popularity  seems  to  be  well  established,  although  the 
operations  at  Barre  have  all  been  built  up  in  the  last  twelve  years. 
Labor  troubles  in  1891  interfered  to  some  extent  with  production,  al- 
though they  were  hardly  a  serious  drawback. 

Virginia.— The  output  for  1891  was  valued  at  9300,000;  this  figure 
falls  below  the  total  reached  in  1889. 

The  Southern  Granite  and  Marble  Company  was  organized  in  the 
fall  of  1891  to  operate  granite  and  marble  quarries  in  a  property  of 
300  acres  about  6  miles  from  Boanoke. 

8ANB8TONS. 

Production. — The  total  value  of  the  sandstone  output  in  the  United 
States  for  the  year  1891  is  98,700,000,  while  the  corresponding  figures 
for  the  census  year  1889  were  $10,816,057. 

Depression  in  demand  and  prices  is  reported  from  the  great  ma- 
jority of  producers  in  every  productive  State.  The  increase  in  produc- 
tion in  Ohio,  the  leading  State,  is  almost  entirely  due  to  the  extended 
operations  of  the  Cleveland  Stone  Company,  while  the  notable  increase 
in  Wisconsin  is  due  to  comparatively  new  enterprises  in  that  State. 
The  decline  in  business  has  been  keenly  felt  by  the  smaller  producers, 
many  of  whom  have  suspended  operations  or  sold  out  permanently. 
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The  following  table  shows  the  distribution  of  the  output: 

Production  of  sandstone  in  1891,  by  States. 


Alftbomft $30,000 

Arisona 1,000 

Arkanaafl 20,000 

California 100,000 

Colorado 750,000 

Connectioat 750,000 

niinois 10,000 

Indiana 90,000 

Iowa 50,000 

Kansas 80,000 

Kentncky 80,000 

Maryland 10,000 

Massachnsetts 400,000 

Michigan 275,000 

Minnesota 290,000 

Missouri 100,000 

Montana 35,000 


New  Jersey $400,000 

New  Mexico 50,000 

New  York 500,000 

North  Carolina 15,000 

Ohio 3,200,000 

Pennsylyania 750,000 

South  Dakota 25,000 

Texas 6,000 

Utah 36,000 

Virginia 40,000 

WashiDgton 75,000 

West  Virginia 90,000 

Wisconsin 417,000 

Wyoming 25,000 


Total 8,700,000 


The  following  is  a  brief  consideration  of  the  individual  productive 
States : 

Aldbama. — ^The  value  of  the  product  is  less  than  in  the  census  year 
1889.  The  general  depression  in  the  business  which  has  shown  itself 
during  the  past  year  in  nearly  every  State  accounts  for  the  diminished 
output. 

Arizona. — Sandstone  is  quarried  at  Tempo  and  Prescott.  The  prod- 
uct of  the  latter  locality  is  shipped  chiefly  to  Denver  and  Los  Angeles. 
A  branch  of  the  Atlantic  and  Pacific  railroad  runs  to  the  quarries. 
The  work  is  so  recent  an  undertaking  that  as  yet  no  large  output  has 
been  secured. 

Arkan8(M. — ^The  output  of  1891  did  not  amount  to  so  much  as  in  1890. 
It  was  used  chiefly  for  curbing  and  flagging,  and  to  a  less  extent  for 
building. 

CaU/amia. — Sandstone  quarrying  was  for  much  of  the  year  at  a  low 
ebb.  The  product  for  1891  was  valued  at  only  $100,000,  while  that  of 
the  census  year  amounted  in  value  to  $175,598. 

Colorado. — ^In  1889  the  sandstone  output  was  valued  at  the  remark- 
ably high  figure  $1,224,098.  The  two  years  following  have  been  ex- 
ceedingly dull  by  comparison,  the  value  for  1891  amounting  to  only 
$750,000.  Demand  for  stone  was  so  poor  that  quite  a  large  npmber  of 
quarries  shut  down  altogether  for  both  years.  Nearly  all  the  producers, 
however,  report  the  early  part  of  1892  as  very  encouraging  in  outlook. 

Oonnectiout. — Sandstone  quarrying  in  this  State  is  so  old  and  well  es- 
tablished a  business  and  the  product  is  so  well  and  favorably  known  that 
such  a  thing  as  financial  disaster,  such  as  has  visited  many  producers 
in  other  regions  of  the  countary^  is  here  almost  out  of  the  question.    The 
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product  of  1891  did  not,  however,  reach  the  figure  attahied  in  the 
census  year,  being  $750,000  for  1891  or  more  than  $100,000  short  of  the 
value  for  1889. 

Labor  troubles  and  distrust  in  the  money  market  are  referred  to  by 
producers  as  causes  for  the  decline  in  production.  Practically  all  the 
sandstone  of  the  State  comes  from  PorUand,  Middletown,  and  Orom- 
well  on  the  Connecticut  river,  in  Middlesex  county. 

llUnais. — ^The  sandstone  output  has  never  amounted  to  very  much  in 
this  state;  the  value  of  the  product  in  1891  was  $10,000,  which  is  less 
than  the  corresponding  figures  for  either  1889  or  1890. 

Indiana, — ^There  has  been  quite  a  marked  increase  in  this  State  during 
the  past  two  years,  the  product  for  1891  being  valued  at  $90,000. 

The  product  of  Bi>ecial  interest  in  this  State  is  that  which  comes  from 
Orange  county,  inasmuch  as  it  is  well  adapted  to  abrasive  purx>ose8  and 
the  demand  for  it  is  rapidly  increasing.  About  one-half  of  the  value  of 
the  output  represents  the  value  of  whetstones. 

Iowa, — ^The  output  was  valued  at  $50,000  for  the  year  1891;  thifiu 
$30,000  below  the  figure  for  1889. 

Kansas. — ^Production  fell  off  very  remarkably  in  1891,  amounting  in 
value  to  only  $80,000  or  about  $70,000  behind  the  figures  of  1889.  The 
product  is  used  mainly  for  street  work. 

Kentucky. — In  1889  the  output  amounted  in  value  to  $117,000,  but 
fell  off  to  $80,000  in  1891. 

Ifaryla/nd. — ^Very  little  sandstone  is  produced  in  this  state;  the  cat- 
put  for  1891  being  valued  at  $10,000. 

Massachusetts. — ^The  product  in  1891  was  valued  at  $400,000,  or  about 
$250,000  behind  the  figures  for  the  census  year;  business  was  univers- 
ally reported  as  dull  throughout  the  year. 

Michigan. — ^The  product  in  1891  was  valued  at  $275,000;  this  fignre 
represents  a  gain  of  $30,000  as  compared  with  1889.  The  entire  prod- 
uct is  the  result  of  quite  extensive  operations  on  the  part  of  a  few 
producing  concerns.  Much  larger  developments  may  be  looked  for  in 
the  course  of  a  few  years. 

iftnnetfota.— The  product  of  1889  was  valued  at  $131,979;  that  of 
1891  at  $290,000.  This  notable  increase  was  due  to  the  extensive  oper- 
ations of  a  single  firm,  and  even  greater  results  may  be  expected  in  a 
few  years.  The  product  was  about  equally  divided  between  curbing 
and  building. 

Missouri. — ^Although  the  prospects  for  a  satisfactory  output  in  1892 
are  good,  the  operations  of  1891  failed  to  come  up  to  those  of  1889. 
The  product  of  1891  was  valued  at  $100,000. 

Monta/na. — While  the  value  of  the  output  in  1891  reached  only  the 
moderate  figure  $35,000,  there  are  reasons  for  expecting  quite  an  in- 
crease in  a  few  years. 

Nevada. — A  small  amount  of  stone  was  produced  in  the  neighborhood 
of  Carson  City  during  1891. 
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New  Jersey, — ^The  value  of  the  oatpat  in  1891  was  $400,000;  this 
means  a  falling  off  of  nearly  $200,000  since  1889.  The  product  is  de- 
voted mainly  to  building  purposes. 

New  York. — ^The  sandstone  considered  here  does  not  include  blue- 
stone,  as  was  the  case  at  the  tenth  census.  The  value  of  the  sandstone, 
exclusive  of  bluestone  in  1889,  was  $702,419,  but  in  the  past  year  1891 
this  figure  fell  to  $500,000;  the  decrease  is  due  simply  to  the  general 
depression  in  the  quarry  business. 

North  Carolina. — ^The  sandstone  output  has  never  amounted  to  much, 
although  the  outlook  is  better  at  present  than  ever  before;  the  product 
of  1891  was  valued  at  $15,000,  a  gain  of  $3,000  over  1889. 

Ohio. — ^A  gain  of  $153,000  in  the  value  of  the  sandstone  output  in 
1891,  as  compared  with  1889,  marks  the  progress  which  has  be^n  made 
in  the  last  two  years;  the  value  of  the  output  in  1891  was  $3,200,000. 
A  large  advance  in  the  product  of  the  Cleveland  Stone  Company  ac- 
counts for  the  State's  increase.  Quite  a  number  of  the  smaller  con- 
cerns failed  to  find  the  year  a  prosperous  one,  and  many  of  them  either 
suspended  operations  or  sold  out.  The  Cleveland  Stone  Company  has 
added  considerably  to  its  property  during  the  year  and  will  probably 
show  a  much  larger  advance  in  1882. 

Pennsylvania. — Strikes  in  various  localities,  notably  Pittsburg,  in- 
terfered with  the  stone  industry,  and  the  product  of  1891  was  reduced 
from  a  value  of  $1,609,159  in  1889  to  $750,000  in  1891.  The  demand 
for  stone  was  slight  all  through  the  year. 

South  Dakota.— The  product  was  valued  at  $25,000  for  1891.  The 
prospects  of  an  increased  output  in  1892  were  good  early  in  the  year. 

Texas. — ^The  sandstone  business  in  this  state  has  never  yet  amounted 
to  a  great  deal.    The  product  in  1891  was  valued  at  $6,000. 

Utah. — A  decrease  in  the  amount  of  building  done  in  Salt  Lake  City 
caused  a  falling  off  in  the  amount  of  sandstone  produced.  The  product 
for  1891  was  valued  at  $36,000. 

Virginia. — Quite  a  gain  in  production  has  been  made  in  this  State 
since  1889.  For  the  latter  year  the  product  was  valued  at  $11,500, 
while  for  1891  it  amounted  to  $40,000.  This  gain  was  due  to  the  opera- 
tions of  a  few  new  firms  who  have  commenced  business  since  1889. 

Washington. — ^The  sandstone  product  was  valued  at  $75,000.  The 
prospects  for  1892  are  very  good.  A  fine  grade  of  stone  is  quarried  in 
Whatcom  county. 

West  Virginia. — ^The  value  of  the  output  in  1889  was  greater  by 
$60,000  than  that  of  1891;  the  value  for  the  latter  year  was  $90,000. 

Wisconsin. — Owing  to  very  largely  increased  operations  on  the  part 
of  a  few  new  firms,  the  output  has  grown  from  a  value  of  $183,968  in 
1889  to  $417,000  in  1891.    Prospects  for  1892  are  very  good. 

Wyoming. — ^The  output  was  valued  at  $25,000  in  1891.  This  means 
a  gain  of  about  $9,000  over  1887. 
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The  limestone  industry  showed  very  decidedly  the  effects  of  general 
depression  in  1891.  The  prices  for  lime  were  almost  invariably  lower, 
and  the  demand  as  compared  with  previous  years  was  very  light. 

A  redaction  in  the  amount  of  building  done  in  many  of  the  large 
cities  affected  the  limestone  industry,  both  as  to  the  stone  used  for 
building  as  well  as  the  lime  produced  from  it.  There  seems  to  have 
been  overproduction  of  lime  in  1889  and  in  1890,  but  more  in  the  for- 
mer year  than  in  the  latter. 

Depression  in  the  iron  industry  caused  a  very  marked  falling  off  in 
the  consumption  of  stone  for  blastfurnace  flux.  This  was  particularly 
noticeable  in  Ohio  and  Pennsylvania. 

The  total  value  of  the  limestone  product  in  1889,  the  census  year, 
was  $19,095,179,  while  in  1891  it  was  $15,792,000,  thus  showing  a  fiftll- 
ing  off  of  over  $3,000,000. 

New  undertakings  were  not  numerous,  while  on  the  other  hand  a  large 
number  of  small  producers  went  out  of  business  temporarily.  A  large 
amount  of  limestone  is  quarried  in  the  United  States  by  individuals, 
who  work  their  quarries  only  in  a  small  way,  and  perhaps  for  no  other 
reason  than  that  the  stone  is  at  hand  on  their  property,  and  they  there- 
fore utilize  time  not  required  for  farming  or  such  other  work  as  may 
regularly  employ  most  of  their  time.  This  state  of  affairs  exists  in  a 
number  of  the  Western  states,  and  particularly  in  Ohio  and  Pennsyl- 
vania. 

One  of  the  most  notable  changes  that  has  occurred  in  the  limestone 
industry  within  a  few  years  is  the  formation  of  the  Western  Stone 
Company,  with  headquarters  at  Ghicago,  and  operating  quarries  at 
Joliet,  Lockport,  and  Lemont.  This  is  referred  to  more  in  detail  in 
connection  with  the  consideration  of  Illinois  limestone,  page  465. 

The  following  table  shows  the  distribution  of  the  limestone  output 
among  the  various  productive  States : 

Limestone  production  in  the  United  Statee  in  189L 

New  Jersey $100,000 

New  Mexico 2,000 

New  York 1,200,000 

Ohio 1,250,000 

Pennsylvania 2,100,000 

Rhode  Island 

South  Carolina 

Tennessee 

Texas 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 


Alabama $300,000 

Arkansas 20,000 

California 400,000 

Colorado 90,000 

Connecticut 100,000 

lUinoiH 2,030,000 

Indiana 2,100,000 

Iowa 400,000 

Kansas 300,000 

Kentucky 250,000 

Maine 1,200,000 

Maryland 160,000 

Massachusetts 100,000 

Michigan 75,000 

Minnesota 600,000 

Mi88onri 1,400,000 

Nebraska 175,000 


25,  COO 

50,000 

70,000 

175,000 

175,000 

170,000 

25,000 

85,000 

675,000 

Total 15,792,000 
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The  following  is  a  series  of  more  detailed  statements  in  regard  to  the 
individnal  states: 

Alubama.—The  total  value  of  the  product  in  1891  was  $300,000.  Of 
this,  9150,000  is  the  value  of  lime  made.  The  remainder  of  the  pro- 
duct was  devoted  to  blast-furnace  flux,  building,  and  road  making.  The 
value  of  the  product  in  1889  was  $324,814. 

ArJcansds, — Most  of  the  limestone  is  burned  into  lime.  The  total 
value  of  the  output,  including  the  value  of  lime,  was  $20,000. 

California. — ^Almost  all  the  limestone  product  of  the  State  is  burned 
into  lime.  Owing  to  a  reduction  in  the  amount  of  building  done,  the 
product  did  not  come  up  to  that  of  1889.  The  total  value  of  the  out- 
put was  $400,000.  Prospects  for  1892  are  reported  as  better  than  for 
the  past  two  years. 

Colarado. — ^Most  of  the  product  is  used  for  burning  into  lime.  Busi- 
ness was  exceedingly  dull,  much  less  building  being  done  than  usual. 
The  total  value  of  the  product  was  $90,000. 

Connecticut — ^Nearly  all  of  the  product  was  burned  into  lime.  The 
total  value  of  the  output  was  $100,000.  Both  demand  and  prices  in- 
ferior as  compared  with  1889. 

Illinois. — ^Although  the  limestone  industry  was  far  more  prosperous 
in  this  State  than  in  many  others,  business  was  not,  on  the  whole,  so 
good  as  it  bids  fair  to  be  in  1892.  The  total  value  of  the  output  in 
1891  was  $2,030,000.  Something  more  than  half  of  the  product,  esti- 
mated by  value,  goes  for  general  building  purposes,  Illinois  devoting 
more  limestone  to  building  purposes  than  any  other  State  in  the  Union. 

The  Western  Stone  Company,  with  headquarters  at  Chicago  and  a 
capital  of  $2,250,000,  has  recently  been  formed.  This  company  embraces 
the  following  firms,  previously  existing  as  separate  and  distinct  con- 
cerns :  Singer  and  Talcott  Stone  Company,  Excelsior  Stone  Company, 
Chicago  and  Lemont  Stone  Company,  Joliet  Stone  Company,  Corneau 
Stone  Company,  Bodenschatz  and  Eamshaw  Stone  Company,  Lockport 
Stone  Company,  and  Crescent  Stone  Company.  The  quarries  operated 
by  this  combination  are  located  at  Lemont,  Lockport,  and  Joliet.  The 
officers  are  B.  J.  Moore,  president ;  E.  A.  Hamill,  treasurer ;  H,  L.  Draper, 
secretary 5  M.  B.  Madden,  vice-president;  G.  W.  Campbell,  manager  of 
the  Joliet  department,  and  D.  C.  Norton,  superintendent  of  the  Lemont 
and  Lockport  quarries.  The  product  sold  consists  of  building  stock  in 
the  form  of  rough,  sawed,  and  machine-dressed  stone. 

Indiana, — ^The  total  value  of  the  limestone  output  in  1891  was  $2,100- 
000.  Of  this  amount  something  more  than  half  was  devoted  to  build- 
ing purposes.  Production  was  about  the  same  in  activity  as  in  1890, 
although  the  diflference,  if  any,  was  in  favor  of  1890.  General  finan- 
cial depression  resulted  in  less  demands  for  the  stone  than  usual.  The 
prospects  for  1892  are  very  good. 

The  oolitic  stone  of  this  State  has  been  very  completely  described  in 
the  report  for  1889-'90,  and  nothing  further  need  be  said  here. 
6442  MIN 30 
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Iowa. — ^The  product  for  1891  was  valued  at  $400,000.  Somewhat 
more  than  one-half  was  used  for  building?  purposes,  while  the  remainder 
was  burned  into  lime.  There  are  but  few  large  concerns  produdng 
limestone  in  this  State,  but  a  large  number  of  small  producers,  many 
of  whom  suspended  operations  in  1891,  and  some  of  them  for  1890  also. 

Kansas.— The  output  for  1891  was  valued  at  $300,000.  There  are  no 
large  producing  concerns  in  the  State,  and  the  large  number  of  small 
producers  report  business  as  exceedingly  dull,  although  improved  in 
the  early  part  of  1892. 

Kentucky. — ^The  total  value  of  the  product  was  $250,000.  Business 
was  greatly  inferior  in  amount  to  that  of  1890. 

Maine. — ^The  limestone  of  this  State  is  almost  entirely  burned  into 
lime.  Business  in  1891  was  far  less  remunerative  than  usual.  Overpro- 
duction brought  about  a  lowering  in  price.  The  total  value  of  the  out- 
put was  $1,200,000. 

The  consideration  of  the  limestone  industry  in  this  State  has  been 
completely  given  in  former  reports. 

Maryland. — The  total  value  of  the  output,  which  was  mainly  con- 
verted into  lime,  was  $150,000.  As  is  evident  from  the  figures  given, 
comparatively  little  quarrying  is  done  in  this  State. 

Massachusetts. — Most  of  the  limestone  quarried  in  this  State  comes 

from  Berkshire  county,  and  is  almost  entirely  burned  into  lime.    The 

total  value  was  $100,000. 
Michigan. — The  total  value  of  the  output  was  $75,000.    Most  of  the 

product  was  used  for  building. 

Minnesota, — ^The  value  of  the  limestone  product  was  $600,000.  This 
figure  represents  very  little,  if  any,  increase  over  1890.  About  two 
thirds  of  the  output  was  used  for  building  purposes. 

Missouri. — ^The  limestone  industry  in  this  State  is  a  large  and  im- 
portant one,  but  business  was  very  much  less  in  amount  in  1891  than 
in  1890,  while  the  product  of  the  census  year  1889  amounted  in  value 
to  $1,859,960,  in  1891  it  fell  to  $1,400,000.  The  universal  report  was 
decrease  in  demand  and  prices.  The  product  is  distributed  between 
general  building,  lime  burning,  and  street  and  road  works. 

Nebraska. — Production  for  the  year  was  light,  the  amount  falling 
below  that  of  the  ceusus  year.  The  value  of  the  product  for  1891  was 
$175,000. 

New  Jersey. — The  value  of  the  product  in  1891  was  $100,000.  Most 
of  this  represents  the  value  of  lime,  into  which  the  stone  was,  for  the 
greater  part  converted.  As  in  most  other  States,  a  falling  off  in  the 
amount  is  reported.    Eeports  for  1892  were  much  better. 

New  Mexico. — ^The  limestone  product  amounted  to  only  a  few  thon- 
sand  dollars,  and  was  convei*ted  almost  entirely  into  lime. 

New  York. — ^The  value  of  the  limestone  output  in  1891  was  $1,200,000; 
one-half  of  this  represents  the  value  of  lime,  while  the  remainder  was 
divided  between  building  and  road  works. 


STONE.  467 

The  lime  burners  universally  complain  of  lower  prices  than  in  1890, 
and  a  reduced  demand  for  the  lime.  The  same  depression  as  is  notice- 
able in  other  states  prevailed  in  New  York  during  the  year. 

Ohio. — ^In  the  census  year  1889  the  limestone  product  of  Ohio  was 
valued  at  $1,614,934.  The  corresponding  figure  for  1891  is  $1,250,000. 
Somewhat  more  than  one-third  of  this  amount  represents  the  value  oi 
lime  produced,  while  for  building  a  little  less  than  one-third  of  the 
total  was  used.  The  remainder  was  devoted  to  road  making,  bridge, 
dam,  and  railroad  construction,  and  blast-furnace  flux.  In  the  lime 
business  lower  prices,  in  general,  prevailed,  although  there  are  a  few 
exceptions  to  this.  The  shutting  down  of  a  number  of  blast  furnaces 
for  a  part  of  the  year  decreased  very  noticeably  the  consumption  of 
stone  for  flux«  The  amount  of  stone  used  for  road  making  was  less 
than  usual  for  the  year. 

Quite  a  large  number  of  small  producers  who  had  suspended  opera- 
tions for  either  or  both  of  the  years  1890  and  1891  resumed  business 
again  in  1892,  and  the  prospects  for  the  latter  year  are  very  good. 

Pennsylvania, — ^The  limestone  industry  of  this  State  is  on  the  whole 
a  very  important  one,  although  not  for  building  purposes.  The  census 
of  1889  showed  a  total  value  for  the  limestone  and  lime  output  of 
$2,655,477 ;  this  was  distributed  among  the  various  uses  as  follows : 
For  building,  $238,431;  the  value  of  the  lime  output  was  $1,196,955; 
quite  a  large  proportion  of  this  was  devoted  to  fertilizing  purposes;  the 
output  for  blast-furnace  flux  was  valued  at  $949,083;  this  figure  was, 
however,  somewhat  below  the  true  total,  as  quite  a  number  of  furnaces 
quarry  their  own  flux  and  keep  no  careful  account  of  the  amoant. 

The  total  value  of  the  limestone  output  for  1891  was  $2,100,000. 
There  was  quite  a  noticeable  falling  off  in  the  consumption  of  stone  for 
blast-furnace  flux  and  also  for  stone  for  manufacture  into  lime. 

Rhode  Island. — The  limestone  output  of  this  State  amounted  to 
$25,000.    The  industry  in  this  state  amounts  to  but  little. 

South  Carolina, — The  value  of  the  output  for  1891  was  $50,000.  This 
figure  represents  a  decided  increase  for  theState  as  compared  with  the 
census  year,  when  the  product  was  valued  at  only  $14,520.  Most  of  the 
stone  was  burned  into  lime. 

South  Dakota. — Yery  little  indeed  was  produced  in  1891. 

Tennessee. — The  limestone  industry  was  very  dull  during  1891.  The 
total  output  including  lime  was  valued  at  $70,000.  Most  of  it  was 
burned  into  lime. 

Tcaro*.— The  output  for  1891  was  valued  at  $175,000.  Most  of  the 
product  was  used  for  building. 

Vermont. — The  total  value  of  the  limestone  output  was  $175,000.  Most 
of  this  figure  represents  the  value  of  lime  produced. 

Virginia.— ThQ  total  value  of  the  output  was  $170,000.  While  this 
figure  is  higher  than  the  corresponding  one  for  1889,  it  represents  no 
increase  over  1890.  More  than  half  the  total  value  is  that  of  lime  pro* 
duced,  while  the  remainder  was  used  largely  for  \AQi!&VtQiX\i*d«!^  ^wx. 
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Washington. — Practically  the  entire  output  was  burned  into  lime, 
which  was  valued  at  $25,000. 

West  Virginia, — The  output  was  valued  at  $85,000.  Most  of  the 
stone  was  burned  into  lime. 

Wiaconsin. — ^The  census  year  1889  resulted  in  an  output  of  limestone 
and  lime  valued  at  $813,963.  In  1891  the  value  had  Mien  to  $675,000. 
The  stone  is  used  principally  for  burning  into  lime  and,  to  a  less  ex- 
tent, for  building. 

HIBBLB. 

Production. — ^The  value  of  the  marble  output  of  the  United  States  in 
1891  is  $3,610,000.  This  figure  represents  the  value  of  the  output  as 
sold  by  the  producers  at  the  place  of  production.  Most  of  the  product 
was  sold  in  finished  condition  ready  for  the  consumer.  The  remainder, 
comparatively  small  in  amount,  was  sold  in  the  rough,  the  work  of 
finishing  being  done  by  marble  dealers  and  stonecutters  who  make  a 
business  of  finishing  but  not  of  quarrying  marble. 

The  following  table  shows  the  distribution  of  the  output  among  the 
various  productive  states : 

Marhle  product  in  1891  hy  SUUe». 


TenDessee $400,000 

Vermont 2,200,000 

Scattering 100,000 


Califomia  $100,000 

Georgia 276,000 

Maryland 100,000 

Pennsylvania 45, 000 

New  York 890,000  Total 3,610,000 

Included  in  the  designation  ^^  scattering  "  in  the  above  table  are  the 
outputs  of  quarries  in  various  states  which  have  hardly  gotten  beyond 
the  experimental  stages  and  whose  existence  can  hardly  be  regaled 
yet  as  likely  to  be  permanent. 

In  the  marble-quarrying  industry  there  seems  to  have  been  in  the 
last  two  years  an  unusually  marked  tendency  toward  the  absorption  of 
smaller  concerns  by  the  more  powerful  and  prominent  ones. 

Gases  illustrative  of  this  tendency  have  occurred  in  Vermont,  Ten- 
nessee, and  Georgia. 

Powerful  resources  seem  to  be  absolutely  essential  to  unqualified 
success  in  the  difficult  and  frequently  highly  uncertain  industry  of 
marble  quarrying.  Although  the  output  of  marble  in  1891  is  greater 
than  in  either  of  the  two  preceding  years,  the  number  of  producing 
concerns  is  less  on  account  of  the  failure  or  absorption  of  a  number  of 
the  minor  operators. 

The  following  statements  relative  to  the  industry  in  individual  states 
will  serve  to  show  the  changes  and  progress  made  in  each  during  the 
past  year. 

Alabama. — ^Mention  has  been  made  in  the  Census  BeiK)rt  of  1889  of 
marble  near  Florence.  Actual  developments,  however,  have  not  yet 
been  made,  although  investigations  may  be  continued  in  1892. 
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Arkansas. — The  development  of  marble  property  near  Yellville  is 
progressing  slowly,  although  the  quarry  is  not  yet  yielding  a  market- 
able stone.    The  chief  hindrance  is  lack  of  transportation  facilities. 

California. — ^The  output  in  this  State  amounts  to  9100,000,  as  com- 
pared with  $87,030  in  1889.  The  operations  of  the  Inyo  Marble  Com- 
pany have  increased  and  the  outlook  is  more  favorable  than  heretofore. 
Amador  county  marble  is  increasing  in  popularity  and  the  output  of 
1892  will  probably  largely  exceed  that  of  former  years.  Most  of  the 
marble  outpat  of  the  State  comes  from  quarries  in  San  Bernardino 
county  and  the  industry  appears  to  be  established  on  a  permanent 
footing. 

Colorado. — ^The  production  of  marble  in  this  Stat«  is  still  prospect- 
ive. Considerable  agitation  of  the  subject  of  marble  resources  has 
been  going  on  in  the  past  few  years,  but  it  has^not  yet  resulted  in  any 
actual  developments,  although  the  stone  seems  to  be  of  desirable  qual- 
ity and  abundant.  Transportation  facilities  are  greatly  needed  before 
much  can  be  done. 

Georgia. — Operations  in  this  State  have  notably  increased  in  the  last 
two  years,  the  output  having  advanced  from  $196,250  in  1889  to 
$275,000  in  1891.  This  increase  is  largely  due  to  progress  that  has  been 
made  at  the  quarries  at  Tate.  The  American  Marble  Company,  oper- 
ating a  green  marble  quarry  near  Marietta,  has  discontinued  operations 
and  their  plant  is  now  the  property  of  the  Kennesaw  Marble  Company, 
which  will  be  devoted  to  the  work  of  finishing.  The  Georgia  product 
is  use^  for  all  the  purposes  for  which  marble  is  adapted.  More  of  it  is 
used  for  cemetery  work  than  for  any  other  one  purpose;  but  large 
quantities  are  also  used  for  ornamental  work  and  interior  decoration. 

Idaho. — ^Marble  is  now  produced  in  limited  quantity  at  Shoshone.  It 
is  used  for  cemetery  work  and  building. 

Maryland. — ^The  quarries  at  Cockeysville  produce  most  of  the  mar- 
ble of  this  state.  The  value  of  the  product  in  1891  was  $100,000.  The 
Serpentine  Company,  of  Wilmington,  Delaware,  operating  quarries  of 
green  serpentine  in  Harford  county,  Maryland,  did  nothing  in  1891, 
owing  to  litigation. 

The  Lake  Chrome  and  Mineral  Company  is  still  engaged  in  the  pre- 
liminary work  of  opening  their  quarries,  and  made  only  small  sales 
of  rough  stone  during  the  year. 

Pennsylvania. — The  marble  of  this  State  comes  from  quarries  near 
Conshohocken  and  King  of  Prussia,  in  Montgomery  county.  The  value 
of  the  output  in  1891  is  $45,000.  The  product  is  used  chiefly  for  build- 
ing purposes  in  Philadelphia  and  other  cities  and  towns  in  the  State. 

New  York. — The  product  comes  from  St.  Lawrence,  Westchester, 
Columbia,  and  Warren  counties.  The  total  output  in  1891  was  valued 
at  $390,000.  The  product  of  the  Glens  Falls,  Warren  county,  quarries 
is  a  black  marble  quite  unique  in  color  and  general  properties.  The 
demand  for  it  is  always  good.  It  is  quite  largely  used  for  ornamental 
purposes  and  interior  decoration. 


470  MINERAL   RESOURCES. 

Messrs.  Korcross  Bros,  have  recently  reopened  what  is  known  as  the 
old  Stewart  quarry  at  Tuckahoe,  Westehester  county. 

Tennessee. — ^The  marble  industry  of  Tennessee  has  not  increased  dur- 
ing the  past  two  years.  This  period  has  been  quite  disastrous  to  a  num- 
ber of  the  smaller  producing  concerns,  which  have  either  failed  or  sus- 
pended operations.  The  largest  operators  show  increasing  production 
and  fair  business.  The  use  of  marble  for  furniture  has  very  greatly  de- 
clined, but  the  consumption  of  stock  for  intycrior  decoration  is  gra^luallj 
increasing  from  year  to  year.  The  stone  is  too  valuable  as  an  ornamen- 
tal article  to  be  used  for  rough  building,  so  that  its  use  is  now  limited 
practically  to  cemetery  work  and  interior  decorations — ^particularly  the 
latter.  The  Tennessee  Producers  Marble  Company  includes  a  number 
of  firms  who,  up  to  a  few  years  ago,  did  business  under  their  individ- 
ual names.  This  consolidation  has  doubtless  benefited  the  industry  by 
sustaining  prices  and  facilitating  the  transaction  of  business  by  brinf^- 
ing  a  large  variety  of  stock  under  one  control.  Messrs.  W.  H.  Evanfi 
&  Son,  of  KnoxviUe,  are  opening  up  three  new  quarries  in  Blount 
county  in  addition  to  the  ones  now  operated  by  them.  The  great  ob- 
stacle to  satisfactory  development  in  the  Tennessee  quarries  is  the  lack 
of  railroad  facilities,  which  necessitates  a  long  and  expensive  haul  by 
wagon  to  the  shipping  points. 

Vermont — The  marble  output  for  1891  was  valued  at  92,200,000. 
The  industry  is  progressing  steadily,  particularly  among  the  leading 
producers,  although  nearly  all  report  good  business  and  increasing 
demand.  Most  of  the  output  is  used  for  cemetery  purposes.  The  Ver- 
mont Marble  Company  has  extended  its  operations  by  leasing  a  num- 
ber of  additional  quarries.  The  True  Blue  Marble'Company  of  West 
Eutland,  has  increased  its  output  quite  markedly  within  the  past  two 
years,  and  the  product  is  now  almost  exclusively  sold  as  monumental 
stock,  for  which  the  demand  is  good.  The  quarry  operated  by  this 
company  was  opened  only  a  few  years  since,  and  it  has  turned  out  in  a 
manner  gratifying  to  the  operators.  The  Eutland  County  Marble  Com- 
pany has  recently  commenced  operations  at  West  Rutland. 

Virginia, — The  operations  of  the  Virginia  Marble  Company  at  Mounts- 
ville,  Loudoun  county,  were  suspended  during  1891 ,  owing  to  lack  oi 
transportation  facilities.  This  firm  has  sold  very  little  stone  up  to  the 
present  for  the  reason  given  above.  Improvement  in  transportation 
will  doubtless  result  in  active  production. 

North  Carolina. — Although  no  marble  is  as  yet  produced  in  this 
state,  much  of  a  favorable  nature  has  been  said  of  marble  found  on 
the  property  of  the  Nantahala  Marble  and  Talc  Company,  in  Swain 
county,  western  Korth  Carolina,  This  property  comprises  8,000  acres, 
and  contains  large  quantities  of  marble,  talc,  and  slate.  Experts  have 
been  employed  to  examine  the  various  mineral  deposits,  and  favorable 
opinions  have  been  expressed  by  them  in  regard  to  the  extent  and 
character  of  the  minerals  found.    The  marble  includes  a  variety  of 
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colors,  of  whicli  the  black  and  gray  have  been  especially  commended, 
although  blue  and  green  shades  are  described  as  choice.  The  Ameri- 
can Marble  Company,  of  Marietta,  Georgia,  worked  up  and  finished  a  car- 
load of  the  marble,  and  as  a  result  expressed  a  very  favorable  opinion 
of  the  stone  as  regards  texture,  quality,  and  color.  Through  the  prop- 
erty runs  a  stream  known  as  the  Nantahala  river,  which  represents  a 
water  x>ower  of  12,000  horse  power.  The  enterprise  gives  expectations 
of  actual  productive  results  within  a  year  or  two. 

Marble  imported  and  entered  for  coneumpiion  in  the  United  Statee,  1867  to  188S,  inolueive. 


Fiscalreus  end- 
ing  Jane 


1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1680 
1881 
1882 
1883 


i-3 


S 


i 


^■9 


i 


15,973 

3,499 

3,124 

1,837 

1,456 

595 

2,124 

198 

184 


339 
656 
619 


$168 

1,081 

21 


427 
136 


11 


^11 


$77 
452 


96 
203 


>|A  •  I   MB  • 


'li 


g. 


3  1 113 


l%a 


$44 


87 


$28 
318 


8 


$192,514 
309,750 
359, 881 
332, 839 
400,168 
475, 718 
396,671 
474,680 
527,628 
529, 126 
349,590 
376,936 
329, 155 
531,908 
470, 047 
486,331 
533,096 


H 


$2,540 
4,403 
3,898 
3,713 
1,134 
4,017 
4,148 
2,863 
1,623 
1,151 
1.404 
592 
427 
7.239 
1,468 
3,582 
2,011 


$51,978 
86,783 
101,309 
142, 785 
118, 016 
54,539 
69,991 
51,699 
72,389 
60,596 
77,203 
43,915 
54,857 
62,715 
82,046 
84,577 
71.906 


Total. 


$247,032 
899,936 
465,088 
479,337 
625,598 
639,624 
478.956 
681,079 
603,619 
591,884 
430, 411 
421,660 
384,623 
601,862 
553,900 
575, 146 
607.631 


Marhle  imported  and  entered  for  consumption  in  the  United  Statee  from  1884  to  1801. 


Clauiflcation. 

1884. 

1 
1888.     !    1888. 

1 

1887. 

1888. 

1889. 

1890. 

1891. 

$492,894 

83,416 
119,787 

In  block,  roneh  or 
Muared,  of  all  kinds . . . 

Vemed  marble,  sawed, 
dreMed  or  otherwise, 
inclnding  marble  slabs 
and  marUe  paring  tiles . 

All  manufSsotorea  of,  not 
speoially  enumerated. . 

Total 

$511,287 

12.941 
67,829 

$429,186 

48,923 
54,772 

$406,885 

96,625 
44,053 

$355, 64a 

142,405 

31.880 

$357,220 

107,957 
69,086 

$498,275 

115,909 
61,231 

$510,354 

142,653 
132,376 

592,057 

527.881  •  649.573  \  520.933      534.26.^ 

675,415 

785,383  '  696.007  i 

1        '         1 
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SLATE. 

Prodttction. — ^The  total  value  of  all  slate  produced  in  the  United  States 
iu  1891  was  $3,825,746.  Of  this  amount  $3,125,410  represents  the  yalae 
of  893,312  squares  of  roofing  slate,  and  the  remainder,  $700;336,  is  the 
value  of  slate  used  for  all  other  purposes  besides  roofing. 

The  following  table  shows  the  distribution  of  the  product  by  states: 

Production  of  slate  in  the  United  States  in  1891, 


Bquare$. 

120 

4,000 

3,000 

60,000 

25.166 


ArkansM 

California 

G«orKia 

Maine 

Harvland 

Micniffan ;  None  .. 

Newifersey i       2,500 

New  York '     17,000 

PennaylTanla i    507,824 

Utah ;  None  .. 

Vermont 247,643 

Virginia ;     86,059 


$480 

24,000 

13,500 

250,000 

123, 425  ! 


10,000  I 

136,000] 

1,741,836  j 


608,850 
127,819 


other 

purposes 

than 

roofing 

(valne). 


None  . 
...do . . 
...do .. 
. . .do  . ...I 
$2,000  I 
None  ...J 

...do I 

40,000  i 

401,009  I 
None  ...| 

257,267 
None  . . 


$480{ 
24,000  i 
13,500 
250.000 
125.425 


10,000  i 
176.000 
2,142,905 


955,617 
127,819 


Total '    893,812 


8, 125, 410  ;    700, 886  i    8, 825, 746 


The  years  1890  and  1891  do  not  show  large  gains  in  production,  and 
the  industry  for  this  interval  may  be  regarded  as  nothing  more  than 
fairly  prosperous,  although  the  latter  year  shows  an  advance  on  1890 
both  in  amount  and  prices.  The  West  is  becoming  to  a  greater  and 
greater  extent  the  market  for  roofing  slate,  while  mill  stock  is  more 
uniformly  distributed.  The  increasing  use  of  metal  on  the  roofe  of 
buildings  in  the  large  cities  in  the  East  interferes  quite  largely  with  the 
consumption  of  slate. 

Arkansas. — The  production  of  slate  in  Arkansas  is  in  it«  initial  stages, 
but  there  is  reason  to  look  for  an  increase  within  the  next  few  years. 

California. — The  amount  produced  in  1891  is  well  in  advance  of  that 
reported  by  the  census  of  1889.  The  product  comes  from  EI  Dorado 
county.  The  Chili  Bar  quarry,  one  of  the  newest,  has  made  very  satis- 
factory advances  in  the  past  two  years.  The  demand  for  slate  in  this 
State  appears  to  be  sufficient  to  stimulate  development. 

Georgia. — ^There  is  an  evident  need  of  capital  in  the  slat^  region  of 
Georgia  to  cause  an  increasing  production.  The  natural  advantages 
of  Bock  Mart  would  appear  to  justify  largely  increased  operations. 

Some  steps  have  recently  been  taken  looking  to  the  development  of 
theKock  Mart  quarries  on  a  large  scale,  but  nothing  has  as  yet  actually 
been  done.  From  present  appearances,  however,  it  seems  not  improb- 
able that  sufficient  capital  will  be  invested  to  bring  the  slate  more  prom- 
inently into  public  notice.  The  methods  of  quarrying  hitherto  em- 
ployed have  been  very  crude  and  consequently  expensive. 
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Maine. — ^The  value  of  the  product  in  1891  represents  some  increase 
over  that  of  the  census.    The  slate  is  of  superior  quality. 

Maryland. — ^The  productive  region  is  known  as  the  Peach  Bottom,  in 
Harford  county,  bordering  on  York  county,  Pennsylvania. 

The  Henrietta  Slate  Company  has  begun  to  operate  a  quarry  at 
[jamsville,  Frederick  county  j  only  100  squares  were  produced  in  1891, 
but  a  larger  product  will  be  the  result  of  operations  in  1892. 

New  York. — ^The  most  interesting  feature  of  the  slate  produced  in 
New  York  is  the  red  slate  taken  from  quarries  in  Washington  county. 
This  is  the  only  locality  in  the  country  yielding  red  slate,  and  it  brings 
a  higher  price  than  any  other  on  account  of  its  unique  color  and  dur- 
able quality.  Much  of  it  commands  a  price  of  $10  per  square  at  the 
quarries.  Eight  thousand  squares  were  produced,  valued  at  $72,000, 
or  an  average  of  $9  per  square. 

Pennsylvania. — A  complete  account  of  the  general  features  of  the 
slate  industry  in  Pennsylvania  was  given  in  the  report  for  1890,  and 
there  is  little  to  be  said  in  the  way  of  new  developments.  Many 
changes  in  the  x>ersonnel  of  the  quarry  operators  have  taken  place,  but 
they  are  in  the  majority  of  cases  of  no  interest  to  the  general  public. 
Progress  is  steady  and  substantial  from  year  to  year. 

TTtdh. — ^Although  no  product  is  reported  from  the  Provo  Slate  Com- 
pany, Provo,  Utah,  the  firm  has  begun  to  advertise  for  sale  roofing  slate 
as  well  as  the  various  varieties  of  mill  stock,  thus  indicating  their 
readiness  for  active  business  in  1892.  The  slate  is  described  as  unfad- 
ing purple  and  green,  and  unchangeable  in  color  under  the  action  of 
sulphuric  acid. 

Vermont. — ^Progress  in  slate  quarrying  has  been  steady  but  compara- 
tively slow  during  the  past  two  years.  The  uses  to  which  milled  slate 
is  put  are  increasing  and  the  outlook  in  that  direction  is  favorable. 
The  total  value  of  the  product  for  1891  reaches  the  highest  point  yet 
attained,  namely,  $955,617,  but  the  increase  since  the  census  year  is  not 
surprisingly  great. 

Virginia. — From  $113,079  in  1889  the  value  of  the  output  has  in- 
creased to  $127,819  in  1891. 

Operations  have  also  begun  at  Snowden,  although  nothing  but  pre- 
liminary work  has  thus  far  been  accomplished.  Actual  production 
will  probably  be  realized  at  this  point  in  1892. 

North  Carolina. — Large  quantities  of  slate  have  been  found  at  Nan- 
tahala,  and  it  seems  probable  that  development  will  follow  shortly. 
For  particulars  in  regard  to  the  prox^erty  in  question  see  the  report  on 
marble  in  this  volume. 
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PBODUCTIOir. 

During  189t  the  use  of  clays  for  pottery  showed  an  increase  beyond 
either  1889  or  1890,  both  in  quantity  and  quality  of  the  product  and  in 
the  state  of  the  trade.  Regarding  the  importance  in  kinds  of  pottery 
it  may  be  said  that,  besides  the  growth  of  art  pottery  in  this  country, 
much  greater  attention  is  being  paid  to  fine  decoration  on  utility  pot- 
tery, such  as  tableware,  etc.  The  demands  in  the  direction  of  sanitary 
pottery  showed  even  more  than  the  normal  increase  of  this  rapidly  de- 
veloping industry.  The  quantity  of  the  product  is  perhaps  best  indi- 
cated by  the  increased  consumption  of  the  raw  materials,  as  shown 
below. 

Amount  and  value  of  poiten?  materiaU  from  18S7  to  1891. 


1887. 

1888. 

1880.  (a) 

1800. 

180L 

Qnan- 
tity. 

Yalae. 

Qoan- 
tlty. 

Yalae. 

Qnan- 
tity. 

Yalne. 

Qnan- 
tity. 

Yalue. 

Qnan- 
tlty. 

Yalae. 

Kaolin  and 
China  clay  . . 

Ball  clay 

Fireclay 

Groand  flint . . 

Groand  feld- 
spar   

Tont. 

22,000 

6,000 

15,000 

10,800 

10,200 

$231,000 

36,000 

45,000 

168,000 

112,200 

Tont. 

18,000 

5,250 

13,500 

16,250 

8,700 

$180,000) 
31, 500> 
40,600\ 
138,125 

05,700 

Tons. 
204, 8U 

U,113 

6,070 

$635,578 
40,137 
80,870 

Tont. 
360,000 

13,000 

8,000 

$756,000 
67,400 
46.200 

Tont. 
400,000 

16,000 

10,000 

$000,000 
60,000 
50,000 

a  From  1880  all  clays  burned  in  kilns  axe  oonsidered. 

IMP0BT8. 

Earthenware  and  china  importei  and  entered  for  consumption  in  the  United  StateSf  1S67 

to  1891,  inclusive. 


Tears  ending— 

Brown 
earthen  and 

common 
stone  ware. 

China  and 

porcelain  not 

decorated. 

China  and 
decorated 
porcelain. 

other  earth- 
en, stone,  or 
crockery, 
glazed,  etc. 

TotaL 

Jnne  30,  iflfl7 

$48. 618 
47, 208 
34,260 
47, 457 
90. 695 
127,346 
115, 253 
70,544 
68,501 
36, 744 
80.403 
18,714 
19,868 
31,504 
27,586 
36,023 
43,864 
60,172 
44,701 
37,820 
43.079 
55,558 
48,  824 
56.730 
09,983 

$418, 493 
809,960 
400,804 
420, 442 
891.  374 
470,749 
479, 617 
897,730 
436,883 
409,539 
826,956 
289,133 
296,591 
834. 371 

$439,824 
403,555 
555,425 
530,805 
571,  032 
814, 134 
867,206 
076,656 
654,965 
718, 156 
668,514 
657,485 
813,850 

1    IflR  tU7 

$4, 280, 024 

3,244,058 

3,.  168, 070 

8,461,524 

3,573,254 

8,896,664 

4,289,868 

8.686,794 

8,280,867 

2,948,617 

2,740,186 

8,031,393 

2,014.567 

3, 945. 666 

4,413,360 

4, 438, 23*/ 

6,685.700 

666,595 

063,422 

051.293 

1,008.360 

886, 314 

788, 391 

563,568 

353,736 

$5, 187, 859 
4,005,712 
4,459,540 
4,460.228 
4,632,355 
6,808,893 
6,751,044 
4,831,734 
4, 441, 216 
4,112,956 
3,772,050 
8,096,725 
4,  OU,  876 
6,600,S88 
6,883,826 
6.866,779 
8,688,061 
4,363,407 
4,666,175 
6,204,704 
6,007,812 
6,204,324 
6,565,562 
5, 157, 776 
8,663,450 

18CS 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

821,259       1,621,112 
316,811  1    2,075,708 
368,943  !    2,587,545 
982,499  ,    2,664,231 
823.334       2,834,718 
865,446       3,350,145 
967.694       A  RAfl  l«0Q 

1882 

1883 

1884 

1885 

Dec.  81,  1880 

1887  

188^ 

188:. 

1,054.854 

1, 148, 026 

974, 627 

1, 921, 643 

4, 207, 598 
4,580,321 
3, 562. 851 
6, 288, 088 

188;; 

1801 

474 
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C/ay  imparted  and  entered  for  eonsumption  in  the  United  Statee,  1867  to  I88S,  inolueive. 


Fiscal  vears 
ending  Jnne 

30— 

Fuller's  earth. 

Kaolin. 

Unwronsht  pipeclay 
and  nreolay. 

Total 
ralne. 

Yalae. 

Quantity. 

1 
Yalne.  :  Quantity. 

Yalne. 

1887 

LongUmt. 
280.25 
211.00 
824.10 
239.40 
200.20 
274.00 
251.18 
277.20 
300.06 
246.73 
400.00 
335.07 
361.21 
578.00 
267.55 
006.27 
1,241.27 

$8,113 
2.522 
8,587 
2,619 
8,383 
3,358 
2,978 
3,440 
3,604 
3,097 
4,460 
4,005 
4,269 
6,925 
3,207 
11,444 
14,809 

Long  torn. 

Long  tons. 

6,383.75 

8,383.75 

12. 963. 75 

$72,204 
66,958 

81  fUK 

$75,817 
69,480 
88.232 
78,676 
106,527 
131,488 
157,996 
152.600 
121. 978 
131, 987 
136,485 
138,871 
137,489 
192. 015 
193,406 
266,512 
204,474 

1868 

.!!...!."..!! 

1860 

1 ., 

1870 

8,014.15       76,067 
10,900.48     103,144 
13,081.20     128,130 
12.88:4.  fl2  1  Ui  007 

1871 

1 

1872 

1 

1873 

'1,878.80 

89.21 

130.47 

142.00 

204.26 

8,499.30 

4,774.60 

7.823.66 

6, 887. 37 

13,954.85 

12,870.60 

$13. 091 

1874 

1, 378  f    12. 000. 14 

147, 782 

116,307 

126,  738 

129,016 

95,877 

87,948 

117,350 

123,545 

119,620 

74.073 

1875 

1,977 

2  152 

8,000 

88,890 

45,272 

67,740 

66,654 

135,448 

115,492 

10,374.65 

11.700.12 

11, 680. 14 

9,406.74 

8.477.80 

U,  899. 80 

12. 444. 28 

12, 181. 30 

7,841.32 

1876 

1877 

1878 

1879 

188u 

1881 

1882 

1883 

CUueified  imports  of  day  during  the  calendar  years  ending  December  SI  from  1886  to  189U 


1885. 

1886. 

1887. 

Kinds. 

Long 
tons. 

Yalne. 

Long 
tons. 

Yaluc. 

Long 
tons. 

Yalne. 

dilna.  elav  or  kiiolin  .......... 

10.626 

9,736 
3,554 

$83,722 

76,899 
29,839 

16,590 

13,740 
1,654 

$123,093 

118, 875 
20,730 

28.486 

ai^i  9M\ 

All  others : 

TTnwTOiiifht. .............. 

17, 645       139. 405 
2, 187        22, 287 

AVxt>iijrht 

Total  -. --- 

28,916 

190.460 

81.984 

257.698 

48,318       3U3.052 

Kinds. 

1888. 

1889. 

1890. 

1891. 

1 

Long 
tons. 

Yalne. 

* 

Long 
tons. 

Yalne. 

Long 
tons. 

Yalne. 

China  clay  or  kaolin. 
AH  others ■ 

Un  wrought 

Wroaght 

1               • 

18,150  $102,050 

20,604  !  152,694 
6,832!    53,245 

19,843 

19,237 

8,142 

$113, 538 

145,983 
64.971 

29.923 

21.049 
2,978 

$270, 141 

155, 486 
29,143 

39,901 

16,004 
6,297 

$294,458 

118, 689 
i    56,482 

1 

45.686     B07.MO  1 

47.222 

324.  i02 

53.9^0 

454,770     ea.  «» 

469,629 

i 

It  is  annecessary  here  to  giYe  an  encomium  upon  tlie  Yalae  of  clay 
material.  Ko  substance  is  60  widely  distributed  and  aYailable,  or  so 
universally  used  in  every  phase  of  human  economy.  ^Neither  is  there 
any  material  in  nature,  except  the  precious  metals,  which  is  capable  of 
being  so  easily  converted  into  value  by  human  skill.  It  is  doubtful  if 
the  ultimate  product  of  any  of  our  mi&eral resources,  excepting  iron,  ex- 
ceeds it  in  value,  while  its  benefits  are  far  more  widely  distributed  among 
mankind  than  even  the  latter.  Among  the  uses  of  clay-making  mate- 
rials in  this  country  are  the  followiog: 

1.  Domestic. — Utensils,  porcelain  ware;  china  ware;  granite  or  iron- 
stone ware;  yellow  ware:  earthenware. 

2.  Structural. — Brick,  common,  front  or  pressed,  ornamental,  hol- 
low, glazed;  adobe;  terracotta;  roofing  tile;  drain  tile;  flooring  tile; 
fire-place  tile;  chimney  flues;  chimney  pots;  doorknobs;  puddling. 
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3.  Agricultural.  —  Drain  tile;  soil  tile;  irrigating  tile;  soil  temper- 
ing; barn  flooring. 

4.  Hydraulic  structures. — ^Water  conduits;  reservoir  Uning;  sewer 
pipe. 

5.  Sanitary  engineering,  r— Gtrsimte  ware;  urinals  and  water-closet 
bowls;  earthenware;  sewer  pipe;  absorbent  brick;  drain  tiles;  venti. 

lating  flues. 

6.  Industrial  arts. — China  clay,  chemists'  crucibles,  and  other  ap- 
paratus; wall  and  writing  paper  filling;  refractory  clay,  lime,  cement, 
and  pottery  kilns;  puddling  hearths;  reverbatory  and  other  smelting 
furnaces;  assa3dng  furnaces;  gas  retorts;  stove  and  furnace  linings; 
saggars;  plugs;  models,  etc. 

7.  Ornamental  and  cesthetic  uses. — ^Tiling,  ornamental  pottery;  terra 
cotta  decoration;  artists'  molding  clay;  base  for  retaining  pigments. 

8.  Imitative  uses. — ^Food  adulterants;  paint  adulterant. 

THE  COVMEBCIAL  CLASSIFICATION  OF  CLAT8. 

The  word  clay  has  a  diverse  and  elastic  meaning.  To  the  popular 
mind  it  is  the  familiar,  gritless,  plastic  earth  which  is  readily  molded 
when  wet.  To  the  manufacturer  it  is  the  material  he  molds  and  bakes 
which  may  be  the  natural  plastic  material  above  mentioned,  or  a  mix- 
ture of  many  ingredients  either  natural  or  artificial,  according  to  the 
refinement  of  the  ultimate  product;  this  product  varies  in  simplicity 
of  processes  fipom  the  ordinary  brick  clays,  which  are  natural  mixtures 
of  the  essential  sand  and  clay,  with  iron  and  other  accessories,  to 
the  washed,  ground,  screened,  and  compressed  artificial  mixture  of 
kaolin,  feldspar,  flint,  and  plastic  clay  from  which  the  potter  shapes 
china  and  porcelain  into  works  of  art. 

Clay  material  in  nature  is  not  always  plastic,  and  many  of  the  most 
valuable  products  are  made  from  consolidated  rock,  as  the  Cornwall 
stone  or  rock  kaolin,  which  is  a  crumbling  granite;  many  common  brick 
clays  are  more  like  impure  sand  than  clay,  and  some  of  these,  from 
earliest  times,  have  been  molded  with  straw  to  give  them  sufBdent 
tenacity  for  the  handling  necessary  before  burning.  Much  of  the  abo- 
riginal pottery  of  America  is  composed  of  various  earths,  with  just 
enough  clay  to  hold  the  particles  together. 

The  chief  ftinction  of  clay  in  the  flctile  arts  is  its  partial  ftision  upon 
firing,  and  upon  this  and  the  skill  of  the  artisao  who  fires  the  kiln 
depends  the  product,  which  is  wonderfiilly  varied  by  the  mixtures  of 
fluxes  and  tempering  material. 

Plasticity  is  desirable '  for  the  handling  of  the  unfired  material 
Nearly  all  unconsolidated  or  powdered  rock  material  may  be  made  to 
adhere  by  water  and  other  ingredients  than  clay,  so  that  ft  can  be 
shaped  for  burning,  but  plastic  clay  is  the  cheapest  natural  material 
used  for  this  purpose  in  all  clay-burning.  The  material  for  the  coarse 
products  occurs  naturally  and  is  mixed  with  the  nonplastic  kaolins  by 


CLAY   MATERIAX8   OF  THE   UNITED    STATES.  477 

the  porcelain-maker  to  give  the  "clay'^  the  necessary  tenacity  for  hand- 
ling and  shaping. 

The  table  on  page  480  gives  a  general  classification  of  the  natural 
clays,  but  it  should  be  remembered  that  it  is  the  scientific  handling, 
mixing,  and  firing  of  these  that  produce  the  more  refined  results  in 
every  kind  of  product. 

In  discussing  clays  it  must  be  remembered  that  while  chemical  anal- 
ysis is  an  important  guide  to  the  study  of  clays  the  physical  character- 
istics are  often  of  greatest  importance  in  determiniug  their  value;  many 
clays  almost  identical  in  chemical  analysis  (a)  result  in  the  most  diverse 
products  upon  firing. 

With  these  preliminary  remarks  the  classification  of  the  clay-making 
materials  of  commerce  can  be  better  explained. 

Pure  clay,  which  seldom  occurs  in  nature,  is  a  chemical  compound  of 
silica  and  aluminum  oxide  (i.  e.,  silicate  of  aluminum),  and  is  primarily 
the  product  of  the  dealkalization  of  feldspar  by  decomposition. 

China  clays. — The  china  clays  (rock  kaolin,  sedimentary  kaolin,  Indi- 
ana kaolin,  etc.)  are  in  general  distinguished  by  their  nonplasticity,  and 
all  of  them  do  not  come  under  the  popular  use  of  the  word  ^^clay,"  al- 
though they  often  show  a  composition  identical  with  that  of  the  plastic 
clays.  They  are  seldom  used  as  they  occur  in  nature,  but  after  refining 
are  used  pure  for  paper  filling  and  adulterants.  They  are  essential  in- 
gredients, but  are  largely  mixed  with  feldspar  and  silica  (ground  flint 
or  quartz),  in  the  manufacture  of  china  clay  and  porcelain  and  granite  « 
or  queensware  clay.  The  occurrence  of  this  material  is  fully  treated 
in  the  geological  portion  of  this  paper.  In  general  the  china  clays 
should  be  free  from  iron  and  alkaline  impurities,  especially  lime. 

Plastic,  ballj  or  pottery  clays. — Plastic  clay  is  used  as  the  essential 
material  in  the  manufacture  of  earthenware,  pottery,  terra  cotta,  drain 
tile,  brick,  and  stoneware.  It  is  also  used  as  an  accessory  ingre- 
dient in  the  manufacture  of  fire  clay,  porcelain,  china,  and  granite  ware. 
In  its  greatest  purity  it  is  indistinguishable  in  analysis  from  kaolin, 
but  it  generally  contains  accessory  ingredients  of  iron  and  alkalies. 
Its  functions  in  the  clay  industry  are  twofold:  (1)  It  fuses  in  the 
kiln  into  the  desired  hard  product,  or  "pottery;''  (2)  it  is  used  in  the 
china-making  and  other  industries  under  the  name  of  "balP'  clay  to 
give  plasticity  and  tenacity  to  the  green  clays,  that  they  may  be 
handled  before  firing.  While  the  pure  clay  may  present  the  same 
chemical  analysis  as  kaolin,  it  can  in  no  manner  be  substituted  for  the 
latter  in  the  chinaware  industries,  owing  to  the  fact  that  its  physical 
properties  cause  it  to  bum  into  a  different  product.  The  cause  of  plas- 
ticity of  clay  is  a  scientific  question  which  has  not  been  clearly  deter- 

a  For  the  chemical  analyses  of  the  principal  clays  of  commerce,  the  reader  is 
referred  to  the  yaluable  little  brochure  by  Mr.  Alfred  Crossley,  entitled  ''Tables  of 
Analyses  of  Clays,  etc./'  published  by  T.  A.  RandaU  dk  Co.,  Indianapolis,  Indiana, 
1888. 
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mined,  but,  inasmnch  as  it  is  a  quality  of  only  the  sedimentary  clayB, 
it  is  supposed  to  have  been  produced  by  the  rex>eated  grinding  and 
washing  of  nature,  wherein  the  particles  have  been  rendered  exceed- 
ingly fine  and  more  susceptible  to  the  retention  of  water. 

The  plastic  clays  stand  next  to  the  brick  clays  in  relative  popular 
value  and  are  secondary  to  them  only  in  extent  of  distribution.  Like 
the  brick  clays  (which  may  be  considered  as  impure  plastic  clays),  they 
occur  in  their  greatest  purity  in  fresh-water  deposits,  and  in  the  great- 
est quantity  in  those  formations  laid  down  at  marine  base  level,  becom- 
ing rapidly  more  impure  as  they  encroach  ux>on  the  sea  water. 

They  have  a  wide  distribution  in  nature  and  are  of  various  colors,  red, 
blue,  green,  yellow,  and  white,  before  burning  and  often  the  reverse 
upon  firing.  In  the  older  (Paleozoic)  formations  the  plastic  clays  have 
been  altered  into  shales,  slates,  and  schists,  which  have  lost  their  origi- 
nal plasticity,  but  some  of  them  are  again  rendered  plastic  upon  grind- 
ing. "Fat  clay  '^  is  a  term  denoting  the  presenceof  too muchlimein plas- 
tic clays.  The  opposite  term,  "  lean  clay,"  is  used  to  denote  excessive 
plasticity. 

Brick  clays. — This  division  includes  clays  for  building  brick,  also  used 
for  agricultural  drain  tile,  cruder  stone  ware,  and  other  coarser  arti- 
cles. The  best  building  brick  is  firm,  porous  grained^  of  uniform  tex- 
ture, and  either  a  rich  red  color  or  no  color,  i.  e.  white.  Glazed  brick 
are  made  for  certain  uses,  and  the  matter  of  color  is  secondary  for  good 
stock  or  interior  brick. 

The  essential  materials  of  brick  clay  are  sand  and  clay  and,  if  color 
is  desired,  iron.  The  accessory  materials  in  most  brick  clays  are  iron, 
lime,  magnesia,  soda,  potash,  combined  with  water.  The  best  brick 
clays  are  composed  of  silica  three-fifths  and  alumina  one-fifth,  the  re- 
maining fifth  being  the  accessory  ingredients  above  mentioned.  The 
ideal  brick  clay  consists  of  a  mixture  of  fine  sand  and  pure  plastic 
clay.  Good  brick  has  been  produced  when  the  sand  constituted  as  high 
as  85  per  cent,  of  the  whole.  If  there  is  too  little  sand  in  the  clay  the 
bricks  are  liable  to  crack  in  firing  and  to  be  too  slightly  porous.  An 
excess  of  sand,  on  the  other  hand,  renders  the  product  friable  and  inca- 
pable of  endurance.  In  the  preparation  of  clays  for  the  finer  qualities 
of  brick,  sand  is  generally  added  artificially  in  due  proportions. 

Iron  is  more  or  less  present  in  all  brick  clays  and  is  the  basis  of  color, 
which  may  be  modified  by  different  degrees  of  firing.  The  remaining 
ingredients  of  brick  clays  may  be  classed  as  impurities  and  the  quality 
of  the  product  deteriorates  with  their  increasing  presence  in  the  com- 
position. Of  these  lime  is  the  most  common  and  when  in  large  quan- 
tities the  most  objectionable;  over  3  per  cent,  renders  the  product  very 
undesirable,  although  the  London  malms,  or  stock  brick,  often  contain 
46  per  cent,  of  lime.  Clays  taken  from  the  seashore  or  ancient  sea 
dei)08its  do  not  make  good  brick.    Before  they  receive  heat  sufficient 
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to  bum  them  into  hard  bricks  they  warp  and  twist  in  the  kiln  and  melt 
into  unshapely  clinkers,  although  a  small  proportion  of  fair  brick  may 
sometimes  result  in  the  lower  interior  of  the  kiln.  In  addition,  the 
bricks  will  effloresce,  or  <<  saltpeter,"  when  exposed  to  dampness.  The 
days  best  adapted  to  brickmaking  and  those  most  universally  used  are 
fresh-water  deposits,  such  as  the  alluvium  of  rivers,  fresh- water  lake 
sediments,  and  glacial  deposits,  and,  as  will  be  seen  in  the  following 
pages,  these  have  a  wide  distribution  over  the  land  and  belong  to  the 
latest  of  the  geological  periods. 

Be/ractory  or  fire  clays. — No  branch  of  the  fictile  industries  is  so  diffi- 
cult to  satisfactorily  define  as  the  manufacture  of  clay  mixtures  for  re- 
fractory material;  and  it  may  be  stated  that  fire  clay  does  not  occur  in 
nature  in  a  condition  to  be  converted  into  refractory  material,  but  the 
substance  which  is  fired  by  the  maker  is  an  artificial  mixture  or  prepa- 
ration of  various  earths.  Some  refractory  material,  like  the  famous 
dinas  brick  of  Europe,  is  manufactured  from  a  quartzose  rock,  which  is 
finely  ground  and  given  tenacity  by  a  bond  of  lime.  Other  fire  clays 
are  manufactored  from  the  so-called  <<  kaolin  ^  of  New  Jersey,  which  is 
mostly  sand;  on  the  other  hand,  much  refractory  clay  is  made  by  the 
calcination  of  plastic  clays,  so  that  their  plasticity  is  destroyed,  or  from 
old  crockery,  pottery  debris,  etc.  In  localities  such  as  the  central  Car- 
boniferous area  of  the  United  States,  and  along  the  front  of  the  Bocky 
mountain  region,  there  are  clays  called  natural  fire  clays  which  are  best 
suited  for  this  preparation.  The  essential  quality  desired  in  refractory 
products  is  power  to  withstand  highest  temperatures  without  melting  or 
combining  with  the  alkaline  slags  of  the  metals  which  are  reduced  in 
furnaces  constructed  with  it.  Hence  the  presence  of  alkaline  material 
in  any  quantity  more  than  to  form  the  merest  trace  of  binding  on  fasion 
is  undesirable. 

Next  to  infusibility  porosity  is  most  desired,  and  for  this  purpose  the 
particles  must  be  of  proper  coarseness,  neither  too  fine  nor  too  large. 

Sand,  plastic  clay,  old  crockery,  and  fire  material  are  the  principal 
materials  used  in  making  fire  clay,  although  talc,  serpentine,  and  other 
aonalkaline  silicates  are  sometimes  used.  For  fine  crucibles,  old  cru- 
cibles are  ground  and  form  the  chief  supply.  When  plastic  clays  are 
used  they  are  generally  submitted  to  long  weathering,  and  then  cal- 
cined into  the  material  known  as  chamatte,  after  which  they  are  re- 
ground,  mixed,  and  burned.  Owing  to  these  conditions,  it  is  hardly 
proper  to  classify  any  natural  clay  as  a  fire  clay  by  occurrence.  Kaolin 
18  also  used  in  x)lace  of  calcined  plastic  clay  in  some  localities. 
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Origin  and  diatrilniion  of  the  clay  deponta  of  the  UniUd  States, 


Kinds. 


Book    kaolin,   Corn- 
wall atone,  etc. 

"Indlanalte"  or  Indi- 
ana kaolin. 

Florida,  or  sedimen- 
tary kaolins. 

Plastic  clajs: 

White  Doming  ... 


Color  bnming 


Mixed  clays: 

Brick  clays  (sili- 
oeons). 

Harly  clays  (oal- 

careons). 
Paint  clays  (fer- 

ruginoas). 


Cementolays  (sHi- 
ceo-^uJcareotis). 


Alum  clays 

Altered   clays  (shale 
and  slate). 


Origin. 


Beeidnal  decomposition 
of  feldspara  of isneoos 
rocks  (granitea),  etc. 

Besidaum  of  decaying 
limestonee. 

Sedimentary  deposits 
of  transported  rock 
kaolins. 

Mostly  sediments  of  Car- 
boniferons  and  later 
age. 


Geographic  distribution. 


do 


Principally  later  al- 
luvial and  glacial 
deposits. 

Principally  of  Creta- 
ceous aee.  • 

Principidly  of  early 
Mesosoio. 


.  t 

o 


ll 


PrindpallT  of  Creta- 
ceous ana  Paleosoic 
formations. 


Sarlierformations ;  Mee- 
OBoio  formations. 


Appalachian,  Superian, 
Arkansan,  Texan. 

Central  Carboniferous 
area.  Appalachian 
oentral  states. 

Southern  and  Gulf  por- 
tions o  f  Atlantic 
Coastal  plain. 

Principally  Atlantic 
and  Gulf  Coastal  plain 
and  central  states. 
Pacific  coast  and 
Bocky  mountain  re- 
gion. 


ntOiaation. 


General. 


.do 


Gulf  plain,  Bocky  moun- 
tain and  great  south- 
west states  and  terri- 
tories. 

Appalaohian,  central 
Texan,  Gulf,  Bocky 
mountain. 

G^eral 

Appalachian  and  cen- 
tral Cordilleran. 


Porcelain,  chinA,  and 
eranite  ware.  Re- 
fractory material. 

Pottexv,  tile,  and  plss- 
tic-olay  products. 

Porcelain,  ohina,  and 
refractory.  Pi^er  fill- 
ing. 

Plastio  claT  for  ehioa 
and  kindred  wares. 
All  earthenware  piwi- 
ucte.  pipe  ware.  iUe 
ware,  granite  ware, 
etc. 

All  grades  of  oolofsd 
ware. 

TTse  indicated  in  nsme. 


do. 
.do. 

.do 


do 
.do 


THB  OBlGIlf  AND  If ATUBAL  CLASSIFICATION  OF  CLAT8. 

Clay  is  the  immediate  or  ultimate  product  of  the  decomposition  of 
feldspar.  Feldspar  is  a  constitaeiit  mineral  of  all  the  igneons  rocks  of 
the  earth,  and  is  especially  abundant  in  the  older  granites  and  gneisses, 
which  are  the  foundation  upon  which  the  sedimentary  rocks  are  depos- 
ited. By  its  decomposition,  which  is  produced  principally  by  the  ac- 
tion of  water,  the  soda,  lime,  potash,  and  other  alkaline  components  of 
the  feldspar  are  removed  in  solution,  leaving  the  aluminum  silicate 
and  quartz  as  a  residuum,  commercially  known  as  rock  kaolin,  a  non- 
plastic  material  which  when  free  from  iron,  is  also  known  as  porcelain 
slay. 

Water  in  nature,  as  in  pottery,  is  the  chief  agent  in  clay  working, 
and  besides  its  original  work  in  decomposing  the  feldspar,  it  transports 
and  grinds  the  original  kaolin,  and  deposits  it  in  various  degrees  of 
purity  or  mixture  in  secondary  localities  as  a  sediment.  Clay  material 
thus  produced  is  known  as  sedimentary  or  transported  clay,  and,  with 
the  exception  of  some  of  the  kaolins  which  have  not  been  far  removed 
from  their  place  of  origin,  are  more  or  less  plastic.  The  washing  and 
grinding  of  clays  by  clay- workers  is  a  repetition  of  fundamental  geo- 
logic processes  of  erosion,  corrosion,  and  deposition  constantly  going  on 
in  nature,  and  the  geologist  can  see  in  the  flumes  and  settling  tanks  of 
the  potter  a  laboratory  demonstration  of  the  principal  agencies  whi<sh 
he  studies. 
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The  clay  material  resulting  from  the  decay  of  feldspar  may  be  broadly 
classified  under  the  two  general  heads  of  residual  and  sedimentary. 

The  residual  material  is  that  which  ia  found  in  the  original  place  of 
occurrence  of  the  decomposing  feldspar,  and  may  possess  many  phys- 
ical aspects,  sometimes  occurring  as  a  firm  or  crumbling  rock,  resem- 
bling decomposed  granite,  or  again  as  a  fine  white  nonplastic  clay  or 
kaolin.  It  is  usually  a<3companied  by  quartz,  a  material  not  essentially 
injurious,  and  which  can  be  removed,  when  desirabte,  by  washing.  The 
former  residual  clay  materials  are  sometimes  called  rock  kaolins,  a 
name  which  is  generally  appropriate  to  the  whole  class. 

The  sedimentary  clays  are  those  which  have  been  removed  from  their 
place  of  origin  and  redeposited  in  water.  They  embrace  all  degrees  of 
mixture  and  purity,  and  may  be  either  kaolinitic  or  plastic. 

Kaolin  or  kaoUnite. — ^The  use  of  this  term  has  a  wide  and  vague  mean- 
ing in  Mineralogy,  but  to  the  practical  potter  it  has  a  very  definite  ap- 
plication to  a  particular  material,  which  he  has  no  difficulty  in  distin- 
guishing, even  though  it  is  difficult  to  define  technically.  In  the  older 
editions  of  Dana's  Mineralogy  its  meaning  is  expanded  to  include  all 
varieties  of  clays  derived  from  feldspar,  but  in  the  potter's  trade  it  is 
usually  confined  to  the  white  clays,  which  are  nonplastic  when  washed, 
and  which,  upon  microscopic  examination,  would  show  that  the  particles 
retain  traces  of  the  rhombic  or  hexagonal  crystallization  of  the  original 
feldspar. 

The  processes  in  nature  by  which  the  original  feldspar  rocks  decom- 
pose into  clays  can  nowhere  be  better  observed  than  in  the  eastern  por- 
tion of  the  United  States,  along  the  region  of  granitic  and  other  feld- 
spathic  rocks  outcropping  along  the  eastern  margin  of  the  Appalachian 
system  from  New  England  to  Georgia,  and  the  following  description  of 
these  processes  by  Mr.  I.  0.  Eussell,  in  Bulletin  No.  56,  of  the  United 
States  Geological  Survey,  Washington,  1889,  will  give  a  sufficient  idea 
of  the  geological  origin  of  clay  material  in  general : 

'^  Decay  of  the  crystalline  rocks  of  the  Piedmont  region, — In  traveling 
south  from  the  southern  margin  of  the  moraines  left  by  the  Pleistocene 
ice  sheet  of  northeastern  America,  along  the  belt  of  crystalline  rocks 
bordering  the  Appalachian  mountains  on  the  east,  the  surface  exposures 
exhibit  greater  and  greater  evidences  of  decay  as  one  proceeds.  The 
observations  on  the  decay  of  rocks  presented  in  this  paper  refer  princi- 
pally to  changes  that  are  obvious  to  the  eye,  and  not  to  the  alterations 
frequently  detected  when  thin  sections  of  apparently  sound  rocks  are 
examined  with  a  microscope.  In  Pennsylvania  and  Maryland  the  mica 
schists  and  allied  rocks  are  frequently  disintegrated  to  a  depth  of  many 
feet,  so  that  they  may  be  removed  with  a  pick  and  shovel.  The  strata, 
however,  are  for  the  most  part  simply  broken  down,  so  far  as  is  appar- 
ent to  the  eye,  although  chemical  alteration,  especially  of  the  feldspars, 
has  unquestionably  occurred.  With  the  exception  of  a  few  feet  at  the 
surface,  however,  it  is  principally  disintegration,  not  decomposition,  that 
6442  MIN 31 
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has  taken  place.  lu  a  handful  of  fragments  the  eye  immediately  deter- 
mines the  character  of  the  rock  from  which  they  were  derived;  if  cheio- 
ical  change  was  far  advanced  this  would  not  be  the  case.  It  is  diffi- 
cult to  ascertain  the  depth  of  this  alteration,  but  in  general  it  may  be 
taken  at  from  fifteen  to  thirty  feet;  localities  are  not  uncommon,  how- 
ever, where  well-marked  disintegration  has  reached  a  depth  of  fully  50 
feet  below  the  surface.  Typical  examples  of  residual  clay — the  ex- 
treme result  of  subaerial  decay — ^are  not  common  in  this  portion  of  the 
Appalachian  belt,  but  may  occasionally  be  seen  in  railroad  cuts  and 
similar  excavations. 

<<  As  one  travels  south  from  the  Potomac  a  great  increase  is  seen  in  the 
extent  and  in  the  depth  of  the  chemical  changes  that  have  affected  the 
outcrops.  Throughout  nearly  the  entire  area  underlaid  by  crystalline 
rocks  in  Virginia  and  the  Garolinas  east  of  the  Blue  Bidge  the  soil  is 
red  clay,  which  is  a  residual  deposit  produced  by  the  subaerial  altera- 
tion of  the  rocks  on  which  it  rests.  Over  large  areas  this  alteration 
reaches  more  than  a  hundred  feet  below  the  surface,  but  owing  to  lack 
of  exposures  its  full  extent  is  seldom  seen. 

<^  About  Greenville,  South  Carolina,  the  character  of  the  residual  de- 
posits resulting  from  the  subaerial  decay  of  highly  micaceous  gneiss 
may  be  observed.  The  deep  red  color  of  the  plowed  fields,  merging  at 
times  into  broad  areas  of  yellow,  to  be  seen  in  early  spring,  together 
with  the  exposures  of  decayed  rock  in  railway  cuts  and  along  carriage 
roads,  shows  that  this  region  has  not  escaped  the  decay  and  leveling 
effects  of  atmospheric  erosion.  The  exposures  of  residual  debris  are 
oot  remarkable,  however,  as  compared  with  typical  localities  in  North 
Carolina  and  Virginia,  for  example,  and  seldom  exceed  40  or  50  feet  in 
depth.  The  rock  in  the  stream  beds  is  quite  compact,  although  pre- 
senting indications  of  considerable  chemical  change.  This  portion  of 
South  Carolina,  in  common  with  other  areas  in  the  southern  Appala- 
^yhians,  forms  an  apparent  exception  to  the  role  that  the  residual  de- 
posits of  the  Atlantic  States  increase  toward  the  south.  This  excep- 
tion is  explained  by  the  conditions  of  erosion  which  obtained  in  some 
portions  of  the  southern  states. 

*'In  regard  to  the  widespread  decay  of  the  crystalline  rocks  of  South 
Carolina  we  have  the  tvcstimony  of  M.  Tuomey,  whose  conclusions  in 
this  connection  of  some  forty  years'  standing  can  not  be  questioned, 
as  is  shown  by  the  following  quotation : 

"'There  is  scarcely  anything  more  striking  in  the  face  of  the  country 
in  this  (western)  part  of  the  state  than  the  great  extent  and  depth  to 
which  disintegration  of  the  rocks  has  proceeded.  Were  it  not  for  the 
occasional  blocks  of  granite  that  lie  scattered  here  and  there,  a  person 
whose  observations  were  confined  to  the  surface  would  scarcely  sup- 
pose himself  traveling  over  the  upturned  edges  of  a  series  of  rock8.'(a) 


a  From  a  nport  cm  the  Geology  of  South  Carolina,  Columbia,  8.  C,  I8i& 
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"  When  average  samples  of  residual  deposits  left  by  the  decomposi- 
tion of  crystalline  rocks  are  agitated  in  water  more  or  less  angular  frag- 
ments of  quai'tz  and  feldspar,  with  scales  of  mica  and  fragments  of 
other  minerals,  are  usually  obtained.  This  material  differs  with  varia- 
tions in  the  character  of  the  parent  rocks  and  with  variations  in  its  de- 
gree of  decomposition.  On  examining  these  residual  sands  with  the 
microscope,  especially  in  cases  where  the  decomposition  is  well  ad- 
vanced, it  has  been  found  that  each  grain  is  coated  with  a  thin  shell 
having  a  brownish  or  red  color.  Prolonged  washing  fails  to  remove 
this  superficial  coating,  a  fact  which  is  well  illustrated  by  the  color  of 
the  sands  deposited  by  the  streams  of  Virginia  and  the  Garolinas  in 
the  regions  underlaid  by  crystalline  rocks.  Hot  hydrochloric  acid  dis- 
solves the  coloring  matter,  however,  and  leaves  the  grains  of  quartz, 
feldspar,  etc.,  with  their  normal  tints.  It  has  been  determined  from 
chemical  analyses  of  a  number  of  samples  of  partially  decomposed 
crystalline  rocks  that  the  incrustation  which  gives  the  grains  their  char- 
arcteristic  color  is  rich  in  both  ferric  oxide  and  alumina,  and  may  per- 
haps be  best  described  as  a  ferruginous  clay.  It  is  therefore  evident 
that  the  predominant  red  color  of  residual  deposits  is  due  to  a  coating 
consisting  largely  of  ferric  oxide  deposited  during  the  disintegration  and 
decomposition  of  the  parent  rocks,  around  the  individual  grains  into 
which  the  rock  becomes  divided  in  weathering. 

"  The  decay  of  the  rocks  in  the  southern  Atlantic  states  has  been  ob- 
served by  many  travelers  and  has  been  the  subject  of  anumber  of  essays. 
Among  the  many  contributions  to  the  subject,  one  of  the  most  definite 
and  instructive  is  by  Prof.  T.  Sterry  Hunt,  who,  in  writing  on  the  lithol- 
ogy  of  the  southern  Appalachian  region,  says: 

"  '  The  rocks  are  covered  often  to  a  depth  of  a  hundred  feet  or  more 
by  the  undisturbed  products  of  their  own  decomposition,  the  protoxide 
bases  having  been  removed  by  solution  from  the  feldspars,  the  horn- 
blende, and  the  whole  rock,  with  the  exception  of  the  quartzose  layers, 
reduced  to  a  clayey  mass,  still,  however,  showing  inclined  planes  of 
stratification.' 

'*  Similar  testimony  is  furnished  by  Prof.  W.  M.  Fontaine,  who  states 
that  *  the  depth  to  which  decay  has  penetrated  here  (in  the  granites 
and  gneisses  near  Richmond,  Virginia)  is  far  less  than  in  the  southern 
and  southwestern  parts  of  the  state.  In  the  latter  we  find  strata 
not  specially  prone  to  decay  often  decomposed  and  changed  to  a  loose 
earth  for  fifty  and  even  one  hundred  feet.' 

"  Descriptions  of  the  surface  decay  of  the  rocks  of  the  southern  Appa- 
lachian region  by  other  observers  might  be  quoted,  but  enough  has 
been  presented  for  the  purposes  of  this  paper.'' 

Only  a  small  part  of  this  decay  produces  rock  kaolin  of  suflQcient  pu- 
rity for  industrial  uses,  for  there  are  few  localities  of  the  original  rock 
material  where  the  feldspar  is  free  from  iron-bearing  minerals  which 
destroy  their  kaolinitic  value,  and  only  a  fraction  of  this  is  preserved  in 
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nature  from  removal  by  erosion.  In  soil-covered  depressions  in  gran- 
itic regions,  void  of  deep-cat  outlet  drainage,  residual  days  are  likely  to 
be  found,  and  in  these  search  is  made  in  Wales  and  other  countries. 

In  the  Appalachian  region  rock  kaolins  are  preserved  from  erosion 
by  the  thin  overlapping  sheets  of  later  sediments;  hence  along  the 
parting  between  the  interior  margin  of  the  sedimentary  sheets  of  the 
coastal  plain  and  the  feldspathic  rocks  valuable  deposits  often  occur. 

BISIDUIL  OB  BOCK  KlOLni. 

All  the  so-called  kaolins  are  not  residual  rock  kaolins.  All  rock 
kaolins  are  not  suitable  for  porcelain  ware,  though  some  of  them  are 
used  for  coarse  products,  such  as  Are  brick.  The  term  kaolin  should 
be  confined  to  clays  of  sufficient  purity  for  the  manufacture  of  the  body 
of  porcelain,  and  rock  kaolin  or  residual  kaolin  be  used  for  those  kaolins 
which  remain  in  the  place  of  origin.  The  original  kaolin  of  China  Is  an 
entirely  different  rock  from  the  kaolin  materials  of  Western  countries; 
hence  the  terms  employed  in  this  paper,  although  historically  improper, 
are  sanctioned  by  usage  and  are  the  accepted  nomenclature  of  clay 
workers.  The  Chinese  kaolin,  as  shown  by  von  Bichtofen  (Am.  Jour. 
ScL,  On  the  Porcelain  Bocks  of  China)  is  a  metamorphosed  sedimen- 
tary rock  occurring  between  layers  of  stratified  slate,  which  afber  min- 
ing is  repeatedly  pulverized  and  sorted  and  the  finest  particles  retained 
for  use. 

The  kaolins  of  Europe  upon  which  our  commercial  nomenclature  is 
founded  are  residual  or  rock  kaolins,  derived  from  feldspathic  igneous 
rock. 

The  famous  Sevres  porcelain  clay  of  France,  found  near  Limoges,  is 
a  residual  mass,  the  result  of  the  decomposition  of  a  vein  of  feldspar 
(pegmatite)  in  a  mass  of  gneiss,  and  is  separated  by  washing  out  its 
impurities  of  quartz. 

The  porcelain  clay  of  England  is  obtained  by  grinding  and  washing 
a  weathered  granite  of  orthoclase  feldspar  and  quartz  which  occurs  in 
Cornwall.  The  rock  is  also  used  under  the  name  of  Cornish  stone,  and 
is  largely  imported  into  this  country. 

The  Dresden  porcelains  are  madefrt)m  decomposing  granite  and  por- 
phyry, which  are  separated  into  clay  and  impurities  by  artificial  sedi- 
mentation. Other  European  porcelains  are  obtained  from  graphic 
granite  and  altered  andesite. 

In  all  these  instances  it  is  important  to  remember  that  the  clay  does 
not  occur  as  a  pure  material,  but  as  the  disintegrated  residual  igneous 
rock,  which  must  be  artificially  pulverized,  washed,  and  settled  in 
pools — ^processes  imitative  of  those  of  nature  by  which  sedimentary 
clays  are  deposited,  and  processes  which  constitute  an  industry  distinct 
from  i)ottery-making.  Neither  are  clays  pure  white  in  color;  they  are 
sometimes  quite  dark,  but  must  be  free  from  foreign  metallic  substance. 
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It  is  important  to  state  these  facts,  because,  owing  to  the  popular  im- 
pression in  this  country  that  porcelain  clays  occur  pure  in  nature, 
many  valuable  localities  have  been  overlooked. 

The  occurrence  of  rock  kaolin  is  necessarily  confined  to  regions  where 
feldspathic  rocks  abound  and  the  disintegrating  rainfall  is  abundant. 
The  principal  areas  in  the  United  States  presenting  these  conditions 


1.  The  eastern  margin  of  the  Appalachian  mountains,  composed  of 
feldspathic  granites,  etc.,  extending  from  eastern  Alabama  to  Maine, 
through  Georgia,  South  Carolina,  North  Carolina,  Virginia,  Maryland, 
Delaware,  Pennsylvanii,  and  New  England. 

2.  The  granitic  area  extending  into  the  northern  margin  ot  our  coun- 
try from  Canada,  including  northern  New  York  and  parts  of  Michigan, 
Wisconsin,  and  Minnesota. 

3.  Local  granitic  areas  in  Missouri,  Arkansas,  Indian  Territory,  and 
Texas. 

4.  Granitic  and  volcanic  areas  of  the  western  Cordilleran  region. 
BesidiMl  hwUn8  of  sedimentary  rocks, — Sedimentary  rocks  sometimes 

produce  kaolin  by  decay.  Feldspar  is  ground,  transported  as  a  sedi- 
ment, and  redeposited  without  being  dealkalinized  until  after  redepo- 
sition  and  a  fair  kaolin  is  produced.  This  is  especially  possible  when 
the  feldspar  is  mixed  with  porous  sand,  which  favors  percolation  of 
water.  Deposits  of  this  kind  are  rare,  however,  unless  most  of  the 
sedimentary  kaolins  are  so  produced.  "  Feldspar  and  mica  occur  in 
the  plastic  clays  of  New  Jersey,  irregularly  distributed  through  the 
beds.  The  feldspar  is  seen  in  some  of  the  coarser  clays,  in  some  of  the 
fire  sands,  and  in  the  so-called  ^feldspar  beds,'  but  in  small  quantities. 
It  appears  much  altered  or  kaolinized.  This  condition  is  very  marked 
in  the  kaolin  beds  at  Trenton,  which  is  the  decomposed  gneissic  rock." 
(Clay  Deposits  of  Neto  Jersey^  p.  276.)  The  nearly  kaolin  clays  of  Eich- 
mond  are  also  apparently  of  this  origin. 

Another  peculiar  origin  of  clay  as  a  residual  deposit  is  that  produced 
by  the  decay  of  limestones.  One  would  hardly  suppose  the  firm  lime- 
stones of  the  Paleozoic  formations,  many  of  which  contain  only  little 
over  a  trace  of  aluminum  in  their  analyses,  would,  upon  dissolving  under 
atmospheric  influences,  leave  behind  them  such  vast  deposits  of  clay. 
Yet  this  has  been  proved,  and  the  immense  accumulations  of  red  clay 
in  the  Appalachian  limestone  regions  are  attributed  to  this  origin,  and 
in  general  where  limstones  are  being  dissolved  by  the  infiltration  of  water 
clays  may  be  observed  as  an  accompaniment. 

In  Indiana,  as  has  been  shown  by  Cox  and  others,  the  residuum  of 
the  limestone  is  a  pure  white  clay,  which  is  alleged  to  be  kaolin,  and  to 
which  the  name  indianaite  has  been  given.  The  following  descriptions 
of  this  material  are  taken  from  the  reports  of  the  Indiana  state  geolog- 
ical survey  for  1885-'86: 
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Kaolin  exists  in  Indiana,  covering  with  its  beds  a  large  area  and 
presenting  various  grades  of  fineness  and  color  from  a  pure- white  im- 
palpable powder  to  a  red  or  brown- red,  gray,  whitish,  greenish,  and 
bluish  clay,  unctuous  to  the  touch,  and  perfectly  plastic  and  ductUe 
when  sofbened  and  mixed  with  water. 

The  kaolins  of  Indiana  are  found  occupying  the  space  which  at  otket 
IK>int8  is  filled  by  a  stratum  of  limestone  in  the  Coal  Measures.  In 
Lawrence  county  the  bed  is  next  below  the  Conglomerate  and  occupies 
the  place  of  a  limestone,  which,  not  far  away,  is  still  seen  in  position. 

The  white  kaolin  of  Lawrenjoe  county  is  probably  identical  with  the 
clay  of  Golconda,  Illinois,  as  ils  horizon  is  the  same,  and  its  similarit}' 
to  that  of  New  Jersey  is  very  close,  though  the  latter  is  found  in  t}:e 
Cretaceous  rocks.  The  ball  clay  9f  Missouri  is  much  more  siliceons, 
and,  further,  its  silica,  as  well  as  that  of  the  New  Jersey  clays,  is  in  a 
larger  ratio  free  and  "  grainy.^ 

In  Harrison  county  pockets  of  white  kaolin  were  found  in  the  ^' glass- 
sand"  deposits.  There  is  also  in  Harrison  county  an  immense  dei)08it 
of  tinted  kaolin  admirably  adapted  to  the  purposes  of  the  potter  and 
terra-cotta  worker.  Owen  county,  too,  has  practically  inexhaustible 
beds.  But  the  kaolin  of  Lawrence  county  alone  is  sufficient  to  build 
ap  and  maintain  for  many  years  a  manufacturing  center  as  great  as 
any  of  the  x>ottery  and  porcelain  establishments  of  England,  France, 
or  Germany. 

It  is  somewhat  doubtful,  however,  if  the  claims  that  this  material  is 
a  true  kaolinite  are  not  somewhat  extravagant,  and  that  after  all  it 
should  not  be  classified  as  a  plastic,  or  ball  clay.  The  clay  manufac- 
turers of  New  Jersey,  who  are  searching  the  country  for  good  kaolins, 
do  not  recognize  it  as  the  source  of  future  supply  for  the  china  and 
porcelain  clay.  It  is  beyond  doubt  of  great  value  for  all  the  uses  to 
which  plastic  clays  can  be  put,  however. 

It  is  difficult  to  present  an  accurate  catalogue  of  the  known  localities 
of  rock  kaolin  in  the  United  States,  or  to  differentiate  workable  from 
the  worthless  localities,  owing  to  the  fact  that  the  subject  has  received 
little  attention  fipom  previous  writers. 

SEDIMENTARY  OB  BEDDED  CLATS. 

The  residual  clays  are  attacked  by  the  rainfall  and  transported  by 
the  running  streams  which  deposit  them  as  sheets  or  strata  whenever 
the  current  is  checked.  Since  the  first  appearance  of  land  and  rainfall 
this  process  of  disintegration  and  transportation  has  been  going  on, 
and,  as  a  result,  the  earth's  crust  is  coated  in  various  places  with 
numerous  deposits  of  sediments  of  which  at  least  one-third  is  day  in 
various  degrees  of  purity  or  mixture.  These  clay  deposits  may  be  of 
vast  extent  or  of  limited  local  occurrence. 

Occasionally  a  bed  of  these  clays  may  be  found  composed  almost  en- 
tirely of  rock  kaolin  free  from  injurious  impurities,  which  has  not 
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acquired  the  plasticity  of  other  bedded  clays :  such  occurrences  £tre  rare. 
In  general,  however,  the  sedimeutary  clays  are  highly  plastic  from  the 
constant  regriuding  they  have  undergone  and  more  or  less  mixed  with 
ingredients  injurious  to  the  production  of  the  finest  grade  of  ware. 
They  form  the  chief  basis  of  the  world's  clay  industry,  being  the  chief 
material  except  for  the  china  ware  and  refractory  industries,  and  they 
are  a  requisite  accessory  in  these. 

Each  running  stream  grinds  and  washes  the  material  preliminary  to 
its  deposition  in  the  natural  settling  tanks,  found  wherever  the  current 
is  checked  by  meeting  a  quiet  body  of  water,  a  lake,  lagoon,  or  even 
the  great  ocean.  When  the  muddy  streams  of  nature  are  checked  by 
these  settling  reservoirs  and  can  no  longer  carry  their  load  of  sediment, 
they  are  said  to  have  reached  base  level,  and  it  is  at  these  ancient  base 
levels  of  older  ocean,  lake,  or  river  that  the  great  clay  deposits  of  the 
world  are  found,  often  since  elevated  by  mountain  movements  into  the 
highest  land.  As  the  clay  washer  puts  in  his  tank  nodules  of  flint  to 
grind  the  clay,  so  in  the  streams  there  are  bowlders  and  pebbles  of 
harder  material  which  grind  the  clay  upon  its  journey  to  base  level. 
These  are  usually  deposited,  owing  to  their  heavier  weight,  at  the  first 
checking  ol  the  current,  while  the  clays  are  laid  down  above  them  or 
beyond,  at  the  final  checking  of  the  waters.  The  alkaline  substances, 
especially  lime,  are  carried  still  further  in  solution  and  finally  precipi- 
tated by  chemical  and  animal  agencies  as  the  deeper  water  limestones. 
Thus  it  is  that  throughout  the  geologic  strata  of  the  world  there  exists 
a  three-fold  succession  in  any  sedimentary  formation  of  sand,  clay,  and 
hmestone,  or  alternations  thereof. 

These  deposits  are  often  elevated  into  land  and  again  subjected  to 
the  processes  of  disintegration  and  redeposition  or  hardened  into  shales 
and  slates.  So  often  is  this  repeated  that  the  original  source  of  the 
clay  deposit  can  no  longer  be  traced,  except  through  many  repeated 
depositions  and  mixtures,  during  which  they  have  gained  increased 
plasticity  and  often  injurious  mixtures  of  iron,  lime,  and  other  ingre- 
dients. So  comprehensive  and  varied  are  the  clay-making  processes 
of  nature  that  every  degree  of  variation  in  product  is  the  result;  yet 
we  can  trace  in  the  various  sedimentary  sheets  of  our  country  some 
generalizations  that  will  be  of  great  value  to  the  practical  clay  worker. 
With  these  facts  in  mind  the  clays  of  our  country  will  be  discussed 
according  to  their  natural  classification. 

Nine-tenths  of  the  total  surface  of  the  United  States  is  composed  of 
sedimentary  formations,  which  were  deposited  at  marine,  lacustral,  or 
fluvatile  base  level.  These  vary  greatly  in  thickness.  In  some  local- 
ities, as  along  the  Atlantic  coastal  plain,  only  a  few  feet  cover  the  un- 
derlying igneous  floor.  Again,  as  at  Galveston,  there  may  be  10,000  or 
20,000  feet  in  thickness  of  these  sediments,  an  artesian  well  at  the  last- 
named  place  having  penetrated  3,000  feet  of  the  sediments  without 
reaching  deposits  of  older  age  than  the  Tertiary.    Of  the  total  thick- 
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ness  of  these  deposits  there  is  hardly  a  layer  which  can  not  be  nsedby 
man  in  the  industrial  arts,  either  as  building  stone  and  sand  in  the  nat- 
ural state,  or  by  fusion  converted  into  cements,  brick,  lime,  orix)ttery. 
In  fact,  if  the  value  of  our  mineral  resources  were  measured  by  their 
utility,  it  would  be  found  that  the  humbler  products  of  these  sediments 
constitute  the  chief  value  of  our  nation. 

We  must  omit  further  reference  to  the  products  of  the  lime  and  sand 
strata,  which  constitute  two-thirds  of  the  sedimentary  formations,  and 
in  this  article  confine  our  remarks  to  the  clay  layers,  or  mixtures  of 
clay  and  sand  which  are  used -in  the  clay  industries. 

The  clay  strata  will  now  be  described  in  sequence  of  their  dex>06i- 
tion. 

It  may  be  well  argued  that  clay  deposits  are  variable  in  character, 
and  that  only  the  practical  clay  worker  is  capable  of  determining  their 
value;  hence  any  attempt  at  a  geological  classification  will  be  of  little 
value.  Upon  the  contrary,  however,  while  the  fljrst  of  the  foregoing 
propositions  is  true,  much  can  be  learned  by  properly  defining  the  gen- 
eral distribution,  occurrence,  and  geologic  range  of  the  formations, 
whereby,  if  no  other  good  is  accomplished,  a  waste  of  capital  and 
energy  may  be  prevented  in  searching  for  materials  in  negative  regions. 
It  is  also  true  that  rocks  of  similar  geological  age  often  present  great 
variation  in  character  in  different  areas  of  their  outcrop,  but  notwith- 
standing these  exceptions,  there  are  certain  almost  world-wide  resem- 
blances, the  product  of  simultaneous  world-wide  agencies,  which  have 
given  to  portions  of  the  geological  column  a  remarkable  individuality 
wherever  found.  Thus  it  is  that  the  oldest  known  rocks  are  generally 
Archean  granites  and  schists,  overlapped  by  the  earlier  sedimentaries 
or  Paleozoic  group,  which  are,  in  general,  hardened  and  altered  ma- 
terial, the  lime  usually  occurring  as  massive  limestones,  the  clays  as 
shales  and  slates,  and  the  sands  as  quartzites.  Likewise,  in  the  earlier 
half  of  middle  geologic  time  the  striking  red  and  vermi^on  clays  and 
sandstone  have  a  world-wide  occurrence,  while  in  the  latter  half  the 
OretaceouB  sands  and  clays  are  usually  unaltered,  except  when  folded 
into  mountainous  strata,  and  the  lime  occurs  in  a  more  or  less  chalky 
condition.  Likewise  in  the  Tertiary  deposits  there  is  still  less  consoh- 
dation  of  materials,  while  in  the  more  recent  deposits  of  Quartemary 
time  we  have  deposits  greatly  resembling  those  being  made  at  present. 

In  no  country  are  such  great  exceptions  found  to  these  generaliza- 
tions as  in  America.  The  fundamental  facts  hold  true  in  most  cases, 
and  to  the  seeker  after  clay  materials  they  will  be  of  great  assistance. 
Good  plastic  clays  have  been  deposited  in  formations  of  all  geologic 
ages  since  sedimentation  began,  but,  in  general,  it  may  be  siad  that 
those  of  the  older  group,  the  Paleozoic,  have  been  so  altered  into  slates 
and  shales  as  to  have  lost  their  original  plastic  condition.  Exceptions 
are  found  to  this  rule,  for  in  the  later  beds  of  the  Paleozoic  (the  Car- 
boniferous formation)  are  found  some  of  the  most  usefid  sedimentary 
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clays  of  our  country.  The  deposits  of  the  later  half  of  the  Mesozoic 
gronp  and  of  the  Tertiary  are  the  most  productive  of  valuable  clay  beds, 
because  they  have  been  little  altered,  and  retain  their  original  plastic- 
ity. Likewise  the  most  recent  group  of  deposits,  the  Quaternary  and 
recent,  may  be  said  to  be  the  most  propitious  for  the  production  of 
brick  clays,  which,  as  has  been  explained  in  the  definition  of  brick  clays, 
should  be  fresh-water  or  land  deposits.  The  constant  erosion  of  time 
has  removed  all  superficial  deposits  of  earlier  geological  age,  hence  it 
is  but  natural  and  logical  that  the  brick  clays  should  be  almost  limited 
to  those  of  the  later  ages  in  which  they  have  been  preserved.  The  dis- 
tribution of  sedimentary  clay  material  throughout  the  geological  ages 
and  formations  is  approximately  shown  in  the  table  on  page  480. 

Inasmuch  as  the  original  source  of  all  the  clays  is  in  the  feldspar  of 
the  igneous  rocks,  it  is  evident  that  the  greatest  clay  deposits  must 
occur  in  regions  where  those  rocks  are  disintegrating,  or  on  their  bor- 
der where  their  detritus  has  been  redei)osited  by  later  sedimentation. 
It  is  Hkewise  evident  that  the  disintegrating  and  depositing  processes 
have  beeu  longer  in  operation  in  the  regions  adjacent  to  the  exposures 
of  the  older  igneous  rocks,  and  hence  the  finer  clay  deposits  occur  there, 
rather  than  in  the  regions  of  the  newer  igneous  rocks,  such  as  the 
eruptive  areas  of  the  West.  Likewise  clay  deposits  should  theoretically 
be  of  greater  abundance  in  the  regions  of  greater  humidity.  A  glance 
at  tlie  distribution  of  the  older  igneous  rocks  of  our  country  and  the 
areas  of  relative  rainfall  will  show  that  the  best  conditions  attain  in 
the  eastern  United  States,  along  the  eastern  and  southern  front  of  the 
Appalachian  mountain  system,  and  the  least  propitious  in  the  arid 
regions.  The  outcrop  of  the  nucleal  granitic  masses  from  which  the 
sedimentaries  have  been  derived  has  already  been  given  in  the  discus- 
sion of  the  residual  clays  and  rock  kaolin.  The  clay-bearing  forma- 
tions are  in  general  coastward  of  these,  or  at  least  in  the  direction  of 
the  off-flowing  drainage. 

Coastward  of  the  Appalachian  line  is  the  great  coal  region  of  the 
Atlantic  and  Gulf  States,  in  which  most  of  the  plastic  clays  of  middle 
and  later  geologic  time  are  deposited,  extending  in  a  belt  from  the  isl- 
ands of  the  Massachusetts  coast,  southward  through  New  Jersey  and 
other  States  into  Mexico. 

West  of  the  Appalachian  divide  and  south  of  the  northern  granitic 
region  is  the  central  drainage  basin  of  the  Ohio,  Upper  Mississippi, 
Missouri,  and  Tennessee,  in  which  the  plastic  clay  deposits  of  the  Coal 
Measures  of  Carboniferous  time  are  developed. 

Throughout  the  western  or  Cordilleran  region  there  is  an  absence  of 
the  Carboniferous  clays,  but  the  plastic  formations  of  middle  geologic 
time  occur,  either  folded  up  into  the  Bocky  mountains  or  developed 
beneath  the  great  plains  along  their  eastern  front,  while  between  the 
main  chains  of  the  great  Sierras  there  are  extensive  lake  deposits  of 
recent  age. 
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The  shale  and  slate  iiidastries  are  mostly  confined  within  the  Appa- 
lachian or  central  areas. 

Stretching  nearly  across  the  northern  end  of  the  United  States  is  the 
great  sheet  of  glacial  debris,  which  gives  to  the  country  north  of  the 
Ohio,  Missonri,  and  Potomac  an  individuality  entirely  different  from  the 
rest. 

SEDIMBNTABT  CL1T8  OF  THE  GEOLOGICAL  FORMATIONS  19  SEQUENCE. 
CLAYS  OF  THE   OLDER,  OR  PALEOZOIC,  FORMATIONS. 

The  older  sedimentary  formations  contain  extensive  beds  of  clay 
material,  but  with  the  exception  of  those  of  it.s  latest  formations,  the 
Carboniferous  and  Permian  groups,  they  generally  occur  in  the  condi- 
tion of  shales  or  slates.  These  are  widely  distributed  throughout 
Few  York,  the  central  States,  western  New  England,  Pennsylvania, 
and  other  States  along  the  western  part  of  the  Appalachian  range. 
The  slates  are  used  for  roofing  and  other  purposes  without  firing,  and 
do  not  properly  come  under  the  head  of  day  materials  for  burning.  The 
shales  from  the  Cambrian  formation  in  Pennsylvania  and  in  Washing- 
ton county,  New  York,  are  ground  for  the  purpose  of  making  plastic 
clays  and  paints.  At  Springfield,  Illinois,  the  shales  from  the  Carbon- 
iferous formations  are  ground  and  burned  into  a  paving  brick  of  excel 
lent  durability. 

The  Carboniferous  clays  are  extensively  mined  for  material  used  in 
the  manufacture  of  fire  clay.  Plastic  clays  for  drain  tile,  and  pottery 
are  also  worked  from  the  Carboniferous  formation  in  Missouri,  Illinois, 
and  adjacent  States. 

West  of  the  one  hundredth  meridian  the  Carboniferous  formation  is 
composed  of  more  consolidated  deposits  than  in  the  east,  and  is  of  no 
value  in  the  clay  industry. 

The  description  of  the  Carboniferous  clays  found  elsewhere  under  the 
head  of  Missouri  may  be  applied  to  large  areas  of  the  same  formation 
in  Iowa,  Illinois,  Indiana,  West  Virginia,  and  western  Pennsylvania, 
Kentucky,  middle  and  western  Tennessee,  and  northern  Alabama  and 
Georgia,  where  the  same  formations  exist  and  where  the  products  are 
applied  to  the  same  uses  as  those  of  Saint  Louis.  Western  Arkansas  and 
eastern  Indian  Territory  are  likewise  largely  composed  of  similar  mate- 
rial, while  in  central  Texas,  in  the  counties  of  Parker,  Palo  Pinto,  East' 
land.  Young,  Stephens,  Coleman,  Brown,  Comanche,  San  Saba,  and 
Burnet,  the  formation  is  also  present,  though  as  yet  little  appreciated 
for  the  uses  of  commerce. 

In  all  of  these  States  the  clays  can  be  utilized,  and,  except  in  the  three 
southwestern  ones  mentioned,  it  may  be  truthftdly  said  that  nearly  one 
half  of  the  refractory  and  brownware  products  of  the  country  are  from 
this  formation^  and  that  in  importance  it  is  equalled  only  by  that  of  the 
Cretaceous  deposits  of  the  Atlantic  coast  and  the  Bocky  Mountain 
region. 
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THE  PEBMIAN  CLAYS. 

In  eastern  Kansas  south  through  the  Indian  Territory  into  Texas 
along  a  line  through  Albany,  Baird,  and  Ballinger,  the  Garboniferoub 
formation  continnes  upward  into  the  Permian,  which,  together  with  the 
Trias,  westward  to  the  Sierras,  constitutes  a  vast  and  little  appreciated 
formation  known  as  the  Bed  beds.  This  formation  from  its  bottom  to 
top  contains  many  beds  of  clay,  which  are  of  value  for  brick  and  terra 
cotta.  These  clays  are  of  two  characters.  (1)  Along  the  eastern  mar- 
gin and  at  the  lower  portion  of  the  formation  they  consist  of  brown  and 
pink  or  blue  clays  resembling  those  of  the  Carboniferous.  (2)  In  the 
upper  portion  the  clays  are  of  striking  chocolate  and  vermilion  colors 
and  mixed  with  very  fine  sand.  Those  of  the  first-mentioned  category 
should  be  very  valuable  for  refractory,  tile,  and  pipe  clays,  but  the  lat- 
ter would  only  be  suitable  for  brick,  owing  to  the  excess  of  iron  and 
silica.  It  may  be  mentioned  here,  however,  that  no  finer  mineral  paint 
can  be  procured  than  that  furnished  by  these  Bed  bed  clays,  which  can 
be  procured  by  washing  the  clay  from  the  sand. 

CLAYS  OP  THE  MESOZOIC  AND  CENOZOIC  FOBMATIONS. 

As  the  older  or  Paleozoic  formations  of  the  country  are  generally  dis- 
tinguished by  their  hardness  or  induration,  so  the  later  half  of  the 
geologic  column  is  principally  composed  of  unconsolidated  or  earthy 
formations,  the  original  sediments  having  been  little  indurated  by  the 
chemical  and  orographic  movements.  There  are  exceptions  to  this 
generalization,  but,  as  a  rule,  it  holds  true.  Owing  to  this  lack  of  con- 
solidation these  clays  and  sands  are  easily  mined,  and  we  must  look  to 
them  for  the  larger  and  more  widely  distributed  clay  deposits.  In  fact, 
with  the  exception  of  the  Carboniferous- Permian  clays  before  men- 
tioned, all  of  the  commercial  clays  of  the  United  States  are  found  in 
the  Meso-Cenozoic  deposit  formations.  As  with  the  Paleozoic  forma- 
tions, however,  the  older  beds  of  the  Mesozoic  are  least  propitious,  and 
the  basal  Triassic  formation  of  the  Mesozoic  is  of  little  use  in  the  clay 
industry  except  for  the  manufacture  of  paint.  These  are  principally 
composed  of  red  clays  and  sandstones  both  in  the  Atlantic  and  Cordil- 
leran  regions  of  the  country. 

Too  little  is  known  of  its  scant  occurrence  in  the  Cordilleran  area  to 
make  it  worthy  of  discussion  at  present  from  an  economic  staudpoint. 

It  is  in  the  Cretaceous  period,  however,  that  we  find  the  greatest 
series  of  clay  deposits,  extending  from  that  time  to  the  present,  and 
often  overlapping  each  other  in  close  proximity,  as  in  I^ew  Jersey. 
These  will  now  be  briefiy  reviewed  in  sequencOi  beginning  with  the 
lowest. 
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THE  LOWER  CRETACEOUS  OR  POTOMAC   CLAYS. 

These  include,  provisionally,  the  Potomac  clays  of  Maryland  and 
Virginia^  the  Gay  Head  clays  of  Massachasetts;  the  plastic  clays  of 
JSew  Jersey;  the  Tuscaloosa  clays  of  Alabama  and  Mississippi;  the 
Trinity  clays  of  Arkansas  and  Texas. 

The  Potomac  formation  is  the  oldest  unindurated  formation  of  the 
Atlantic  coastal  plain  and  outcrops  along  its  interior  margin,  near  the 
fall  line  of  the  rivers,  from  Gay  Head,  the  western  point  of  Martha's 
Vineyard,  through  New  Jersey  via  the  cities  of  Trenton  and  Princeton, 
through  Delaware,  Maryland,  and  the  District  of  Columbia.  In  east 
Virginia  via  Richmond,  Alexandria,  Fredericksburg.  Its  beds  in  the 
Garolinas  and  Georgia  are  either  lacking  or  concealed  by  the  newer  for- 
mations. In  Alabama  it  outcrops  as  the  Tuscaloosa  formation  and  occu- 
pies a  narrow  belt  around  the  southern  foot  of  the  Appalachian  moun- 
tains and  extends  into  Mississippi,  (a)  For  a  long  distance  across  the 
Mississippi  valley  the  beds  are  again  concealed  by  overlap,  but  appear 
again  near  Antoine,  Pike  county,  Arkansas,  whence  they  extend  west- 
ward into  Indian  Territory  west  of  Marietta:  thence  they  strike  south- 
ward through  Texas  to  the  Brazos,  and  flnaUy  disappear  at  the  Colorado. 
The  accompanying  sands  of  the  formation  constitute  the  greater  por- 
tion of  the  layers  west  of  the  Mississippi. 

Throughout  its  extent  the  Potomac  formation  is  distinguished  by 
similarity  of  structure  and  composition.  It  consists  of  beds  of  fine 
white  sand  (pack  sand)  and  white  and  mottled  clays.  The  latter  are 
distinguished  by  a  peculiar  tint  of  magenta  red,  which  differs  from  the 
iron  red,  the  yellow  red,  and  brick-dust  reds  of  the  underlying  forma- 
tions. The  proportion  of  clays  to  sand  diminishes  Texasward,  bnt 
exists  throughout  its  extent. 

Although  utilized  extensively  only  in  the  North  Atlantic  States,  they 
are  the  most  valuable  of  the  North  American  plastic  clays,  and  are  used 
in  the  clay  industries  of  New  Jersey,  Maryland,  and  the  District  of 
Columbia.  These  clays  are  very  compact,  glossy,  requiring  vigorous 
blows  of  the  pick  to  break  them  up  when  un weathered.  In  the  Texas 
region  the  upper  beds  of  the  Lower  Cretaceous  formation  contain  many 
beds  of  marly  calcareous  and  magnesian  clays  which  would  be  service- 
able in  certain  industries,  especially  in  cement  making.  One  of  these, 
the  Arietina  clay,  is  valuable  for  coarser  earthenware  products  if 
proi)erly  manipulated. 

THE  UPPEB  CRETACEOUS  CLAYS  OP  THE  UNITED  STATES. 

1.  Basement  division:  The  Amboy  clays  of  the  New  Jersey  region; 
the  Eutaw  clays  of  the  Alabama-Mississippi  region;  the  Dakota  and 
Benton  clays  of  the  Arkansas,  Texas,  and  Rocky  Mountain  region. 

a  Bulletin  United  States  Qeological  Survey  No.  43.  On  the  Tertiary  and  Cretaceous 
Strata  of  the  Tosoaloosa,  Tombigbee,  and  Alabama  riyers. 
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2.  The  marly  clays  of  the  Middle  division. 

3.  The  clays  of  the  Upper  division :  The  Eipley  clays  of  Alabama, 
Arkansas,  and  Texas;  the  clays  of  the  Montana  group  of  the  Eocky 
mountains  and  Great  Plains  region ;  the  clays  of  the  Upper  Gretaceous 
of  the  Pacific  division. 

From  the  above  headings  it  will  be  evident  that  the  Upper  Creta- 
ceous formations  of  this  country  contain  a  great  number  of  useful  clay 
dexKXsits.  These  are  of  two  general  characters:  (1)  The  true  clays 
sufficiently  pure  for  firing,  such  as  those  of  the  upper  and  lower  divi- 
sions, and  (2)  impure  clays,  mixed  with  lime  or  sand,  or  both,  which 
are  of  value  for  agricultural  uses  and  the  manufacture  of  Portland  ce- 
ment, and  need  not  be  further  mentioned  in  this  paper,  except  to  say 
that  they  do  not  occur  in  the  Atlantic  div  ision,  but  attain  their  maxi- 
mum development  in  Texas  and  adjacent  states. 

The  clays  of  the  basement  division. — The  most  valuable  clays  of  the 
Upx>er  Cretaceous  formation  are  found  in  the  basement  beds,  and  are 
of  the  greatest  value  for  refractory  and  earthenware  uses. 

In  I^ew  Jersey  this  formation  is  said  by  some  geologists  to  rest  di- 
rectly upon  the  Lower  Cretaceous  clays,  and  its  beginning  is  placed  at 
the  so-called  kaolin  and  feldspar  beds.  The  formations  are  so  inti- 
mately associated  that  other  geologists  do  not  agree  upon  their  sepa- 
ration, and  include  them  all  in  the  Upper  Cretaceous  beds.  The  details 
of  the  beds  and  their  products  are  well  set  forth  in  the  admirable  re- 
port before  mentioned,  which  the  State  of  New  Jersey  has  prepared 
upon  its  clay  deposits.  The  beds  produce  both  refractory  and  stone- 
ware clays  and  are  the  basis  of  a  large  and  profitable  industry  in  that 
state. 

South  of  New  Jersey  to  Alabama  there  is  no  recorded  evidence  of 
the  occurrence  or  utilization  of  the  clays  of  this  age.  In  Alabama  and 
Mississippi  they  have  been  described  by  the  State  Geologists,  Smith 
and  Bilgard,  but  little  is  said  concerning  their  economic  value,  which, 
from  their  silence,  it  is  inferred  can  not  be  great.  Neither  do  we  pos- 
sess any  data  concerning  them  in  Arkansas,  the  writer  of  this  paper, 
who  made  a  survey  of  the  Cretaceous  deposits  of  that  State,  having 
failed  to  find  them  there. 

In  Texas  and  southern  Indian  Territory  there  are  many  clay  beds  in 
the  Dakota  formation  free  from  excess  of  lime  and  iron,  which  may  be 
of  value  for  earthern  ware  and  drain  tile,  but  that  State  possesses  no 
report  upon  their  value.  Concerning  the  Benton  clays,  which  insepa* 
rably  succeed  the  Dakota  in  Texas,  more  will  be  said  after  the  discus- 
sion of  the  Bocky  Mountain  region,  with  which  beds  are  continuous. 

Along  the  plains  at  the  eastern  base  of  the  Eocky  Mountain  region, 
the  Dakota  formation  afibrds  clay  which  equals,  if  it  does  not  excel,  any 
found  in  this  country.  This  is  a  firm  black  clay,  almost  a  slate,  and  is 
extensively  mined  and  manufactured  near  Golden  and  Denver,  its  prod- 
acts  having  supplanted  the  refractory  utensils  and  brick  used  in  smelt- 
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ing  formerly  imported  into  this  country,  and  used  in  the  refining  and 
smelting  processes  of  the  mining  regions.  This  clay  no  doubt  has  wide 
extent  along  the  Eocky  mountain  front  and  should  be  found  as  far  south 
as  Texas.  In  fact,  in  the  region  of  the  latter  State  between  the  White 
Bock  escarpment  and  the  Lower  Gross  timbers,  which  extend  south- 
ward from  the  vicinity  of  Denison  to  Waco,  there  is  much  clay  which 
in  the  former  beds  I  have  described  in  other  reports  as  the  Eagle  Ford 
shales,  which  have  a  strong  resemblance  to  the  Colorado  clays. 

Clays  of  the  Upper  or  Montana  division  of  the  Upper  Cretaceous. — ^In 
the  Atlantic  division  the  uppermost  beds  of  the  Upper  Cretaceous  are 
mostly  composed  of  greensand  marls  and  sands,  and  hence  are  of  little 
or  no  use  in  the  clay  industries.  In  the  states  of  Georgia,  Alabama, 
Mississippi,  Arkansas,  and  Texas  north  of  the  Colorado,  the  upper  beds 
of  the  Upper  Cretaceous  (the  Glauconitic  division  of  the  writer)  are  in- 
tercalated with  beds  of  clay  very  much  resembling  those  of  the  Eocene 
beds  to  be  described  later,  and  also  with  marly  or  calcareous  clays. 
The  purer  beds  of  these  upper  clays  are  suitable  for  earthenware  and 
cruder  plastic  day  products.  In  Mississippi  and  Alabama  they  are 
known  as  the  Bipley  clays.  In  the  region  of  the  Lower  Bio  Grande 
and  thence  northward  along  the  Great  Plains  region  and  the  Bocky 
mountain  region  extending  as  far  west  as  into  Washington,  the  upper- 
most Upper  Cretaceous  beds  become  more  argillaceous  and  are  said 
to  pass  by  transition  into  the  Eocene  age,  the  combined  formation  being 
called  the  Laramie.  These,  with  the  immediate  lower  beds  (the  Mon- 
tana group  of  White),  contain  many  beds  of  useful  clays,  alternating 
with  sands  and  lignites,  and  should  prove  of  value.  They  are  further 
discussed  in  the  description  by  States. 

The  lignitic  clays  of  the  Eocene  beds  at  the  base  of  the  Tertiary  are 
of  little  commercial  value  in  the  North  Atlantic  States,  but  increase  in 
relative  importance  southward,  especially  in  Alabama,  Mississippi, 
Tenuessee,  Arkansas,  and  Texas,  where  they  consist  of  alternations  of 
sand  and  white  or  blue  white  clays  and  have  a  total  thickness  of 
1,000  feet  or  more.  These  clay  strata  vary  in  thickness  from  one  inch 
to  several  feet,  and  are  remarkably  pure  and  tenaceous.  Doubtless 
they  are  the  source  of  much  of  the  clay  found  in  the  overlying  La- 
fayette formatioD.  They  are  used  for  making  pots  and  jugs  in  uorth- 
em  Tennessee,  near  La  Grange  and  Grand  Junction  and  at  various 
X)oints  in  Mississippi,  Arkansas,  and  eastern  Texas.  They  are  valua- 
ble for  all  earthenware,  drain  tile,  and  similar  purposes,  but  are  not 
suitable  for  higher  grades.  Their  quantity  and  distribution  should 
encourage  more  general  use. 

CLAYS  OP  THE  TERTIARY  FORMATIONS. 

The  deposits  of  the  Tertiary  formation  belong  to  several  widely  dif- 
fering classes.  (1)  The  Great  Basin  deposits  of  the  West,  the  Great 
Plains  deposits,  the  Atlantic  and  Gulf  coast  Miocene,  the  Laramie  of 
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the  West.    (2)  The  Eocene  of  the  Atlantic  and  Gulf.    Ooastal  plain 
Lacustral  deposits. 

Those  of  the  earlier  Tertiary,  or  Eocene,  are  closely  allied  in  compo- 
sition and  origin  to  the  beds  of  the  Upper  Cretaceous  formation,  and, 
like  them,  apparently  were  deposited  at  marine  base  level  in  the  fresh 
or  brackish  estuarine  and  littoral  waters.  In  faet,  geologists  consider 
the  so-called  Eocene  of  the  Rocky  Mountain  region  which  extends  down 
the  Rio  Grande  as  far  as  Laredo,  Texas,  where  it  meets  the  great  Eo- 
Lignitic  formation  of  the  Atlantic  coastal  plain  as  a  direct  continuation 
of  the  uppermost  Cretaceous  beds.  In  other  words,  there  was  a  forma- 
tion which  was  deposited  during  the  close  of  the  Cretaceous  and  the 
beginning  of  the  Tertiary.  This  formation  begins  as  far  north  on  the 
Atlantic  coast  as  New  Jersey,  extending  continuous  with  the  Creta- 
ceous deposits  as  far  south  as  Mexico,  and  thence  northwest  over  the 
Rocky  Mountain  region  into  Washington.  In  fact,  the  beds  ought  to 
be  classed  by  affinity  of  origin  and  distribution  with  the  Cretaceous 
clay -bearing  group. 

The  later  Tertiary  deposits. — At  the  close  of  the  Eocene  it  is  gener- 
ally conceded  that  a  great  elevation  of  the  continent  took  place,  where- 
by the  whole  of  the  Rocky  Mountain  region  was  elevated  and  the  con- 
ditions destroyed  whereby  the  long-continued  deposition  of  clay  and 
other  littoral  deposits  had  so  long  continued  over  the  Great  Plains  and 
Atlantic  and  Gulf  coastal  regions,  so  that  in  later  Tertiary  time  the 
whole  physical  aspect  of  the  continent  was  more  or  less  modified,  and 
a  different  character  of  deposition  resulted.  Along  the  immediate 
Atlantic  coastal  plain,  especially  southward  from  Virginia  to  Texas, 
this  deposition  continued  at  marine  base  level,  but  it  was  much  modi- 
fied in  arrangement  and  character  of  material.  In  these  beds  are  found 
some  of  the  purest  plastic  clays  and  sedimentary  kaolins  of  our  coun- 
try. They  are  further  described  under  the  states  lying  within  the 
regions  of  its  occurrence.  In  the  western  half  of  the  United  States, 
however,  entirely  different  conditions  were  initiated.  The  Gulf  of 
Mexico  was  withdrawn  from  over  the  Great  Plains  region,  and  numer- 
ous lakes  developed  in  the  Great  Basin  region  between  the  great  moun- 
tain ranges;  sedimentation  continued  in  these  and  over  the  Great 
Plains  region,  but,  inasmuch  as  great  aridity  prevailed,  the  material 
dex)08ited  was  very  calcareous  and  in  many  places  alkaline  and  of 
entirely  different  arrangement  and  composition  from  that  laid  down 
at  the  marine  base  level  of  the  Atlantic  coast.  It  is  true,  however, 
that  in  some  of  these  beds  there  are  fair  deposits  of  clay  which  have 
been  used  from  time  immemorial  by  the  aborigines,  but  they  are  in 
general  inferior  for  other  than  brick  purposes.  The  Tertiary  deposits 
of  the  Great  Plains  region  are  especially  unpropitious  for  workable 
beds  of  clay,  although  good  clays  do  occasionally  occur  in  the  breaks 
of  the  plains  whei*e  these  have  been  eroded  through  into  the  Cretaceous 
formations. 
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CLAYS  OP  THE    PLEISTOCENE    (QUATERNARY)   AND  RECENT    FORMA- 
TIONS. 

Beeent  aUuvial  deposits.  Olacial  deposits  of  the  northern  United 
States.  Loess.  Lacustral  deposits  of  the  western  region.  (Jlays  of  the 
Colombian  and  Terrace  epochs. 

The  Quaternary  (Pleistocene)  and  recent  formations  afford  the  best 
brick-clay  material  of  the  United  States.  This  is  principally  owing 
to  the  fact  that  they  are  mostly  fresh- water  deposits,  free  from  the  injn- 
rioas  saline  salts  of  marine  formations,  and  that  in  general  they  possess 
the  requisite  imx)urity,  in  the  nature  of  sand,  an  essential  to  all  brick 
clays. 

They  are  diverse  in  origin  and  material,  the  same  formation  revealing 
great  differences  throughout  different  portions  of  its  extent,  and  vary- 
ing with  the  general  composition  of  the  land  drained  by  the  streams 
which  deposit  them.  In  general,  they  may  be  classified  according  to  the 
above  divisions. 

Recent  aUuvial  depoaits. — ^In  many  localities  local  deposits  of  clays 
may  be  seen  forming  in  the  beds  of  streams  after  an  overflow,  in  pouds, 
and  under  other  conditions.  In  the  northern  States  the  clays  of  the  gla- 
cial deposits  are  being  rewashed  by  the  rainfall  and  are  largely  used, 
especially  in  northern  New  York,  for  brick  clays.  All  outcrops  or  ex- 
posures of  the  older  formations,  of  whatever  age,  are  being  worked  ov^ 
by  the  rain-falls,  and  in  the  daily  decay  and  redeposition  of  the  rocks 
we  may  see  repeated  all  the  great  sedimentary  processes  of  the  past 

His  Olacial  clays, — ^The  great  sheet  of  glacisJ  debris  extends  across 
the  northern  end  of  the  United  States,  as  far  south  as  the  Ohio,  and 
from  its  material  clays  are  in  some  localities  procured  for  the  making 
of  brick.  In  general  they  are  of  inferior  value  to  the  river  deposits, 
owing  to  the  fact  that  the  material  is  exceedingly  irregular  in  size  and 
composition. 

The  Loess. — ^The  Loess  is  an  exceedingly  fine  material  or  rock  powder, 
which  was  deposited  by  the  streams  flowing  south  from  the  great  ice 
sheets  during  the  glacial  epochs.  It  especially  abounds  in  the  valleys 
of  the  Missouri,  Ohio,  and  Mississippi,  and,  with  its  accompaniment  of 
yellow  loam,  it  forms  the  bluffs  of  the  latter  stream  as  far  south  as 
Vicksburg  and  Natchez.  The  Loess  and  yellow  loam  constitute  an  ex- 
cellent brick  material  which  is  the  basis  of  large  brick  industries  at 
Saint  Louis,  Omaha,  Memphis,  Vicksburg,  and  elsewhere.  It  ranks 
next  to  the  Columbia  clays  in  importance  as  the  chief  brick-producing 
formation  of  the  country. 

The  alluvial  and  terrace  clays  of  the  stream  valleys, — ^The  lower  ports 
on  all  of  the  streams  draining  into  the  Gulf  and  the  Atlantic  are  in, 
general  marked  by  extensive  "  second  bottom''  deposits  of  older  clays 
and  alluvium,  which  usually  extend  up  these  streams  far  inland,  the 
distance  increasing  as  we  go  southward.  Similar  to  these  ancient 
stream  deposits  in  the  rivers,  especially  in  the  lower  portion  of  the 
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streams  of  the  south  and  southwest  which  are  subject  to  overflow,  are 
recent  alluyial  deposits  being  made  by  every  rise  of  the  streams.  These, 
the  older  and  the  recent,  are  the  familiar  clays  and  gravels  of  all  the 
river  valleys  from  Maine  to  Mexico.  North  of  the  San  Marcos  river,  in 
Texas,  these  occur  as  bright  iron  colored,  or  red,  mixtures  of  clay  and 
sand  and  gravel.  In  the  streams  or  the  arid  region  the  deposits  are 
lacking  in  these  red  colors  and  are  usually  white  or  dirty  gray.  The 
Loess  previously  mentioned  in  the  Mississippi  Valley  is  also  of  this 
light  color.  Throughout  their  extent  the  character  of  these  river 
deposits  varies  with  the  character  of  the  formations  drained  by  the 
respective  streams.  The  older  terrace  or  second  bottom  deposits  are 
mostly  of  the  Quaternary  (Pleistocene)  age  and  have  been  called  the 
Columbian  formation  by  McGee. 

The  Columbian  and  other  alluvial  brick  clays  of  the  Atlantic  and  Gulf 
coastal  plain  and  the  Mississippi  drainage  area  may  be  classified  as  fol- 
lows: 

1.  The  Haverstraw  type.  Those  of  the  Hudson  and  Kew  England 
area  are  brick  of  good  quality  and  fair  color,  but  lacking  the  bright  red 
luster  of  the  bricks  of  the  Philadelphia  type.  These  are  mostly  made 
from  clays  of  the  terrace  epoch,  a  late  phase  of  the  Columbian  forma- 
tion, according  to  McGee,  and  are  derived  from  a  differently  composed 
surface  from  the  river  clays  south  of  the  Hudson. 

2.  The  Philadelphia  tyx)e.  The  river  alluvium  from  the  Hudson  to 
the  James,  and  perhaps  beyond,  produces  the  clays  of  the  bright  brick 
red  colors,  known  as  the  **  Philadelphia ''  type.  This  color  is  due  to  the 
excess  of  iron  in  the  rocks  from  the  Piedmont  area  and  Appalachian 
plateau,  from  which  the  material  is  derived. 

3.  The  Nashville  type.  The  alluvial  clays  of  the  streams  draining 
the  hard  limestone  and  red  clay  formations  of  the  Appalachian  area, 
such  as  those  of  the  southern  portion  or  the  coastal  plain  in  Alabama, 
Mississippi,  and  the  Tennessee,  Cumberland,  and  Ohio,  are  generally 
of  a  dark  dull  color,  with  a  tendency  to  glaze  on  firing.  These  consti- 
tute most  of  the  clays  of  the  Mississippi  Valley,  except  those  made 
from  the  loess  and  yellow  loam. 

4.  In  the  trans-Mississippi  States,  Arkansas,  Texas,  and  Indian  Ter. 
ritory,the  character  of  the  terrace  clays  of  the  principal  streams  is  again 
modified  in  composition  by  the  drainage  of  difierent  formations,  con- 
taining lime,  gypsum,  and  other  ingredients.  Ea^h  stream  in  this  re- 
gion presents  a  different  variety  of  detritus  from  the  other,  and  a  cor- 
responding brick  product,  varying  in  color  and  hardness,  but  generally 
of  light  colors. 

The  deposition  of  any  stream  at  marine  base  level  is  a  continuous 
&eet  with  finer  material,  which  is  carried  to  the  margin  of  the  sea  and 
th^re  laid  down  as  a  littoral  formation.  Along  the  north  Atlantic 
eoasftal  plain  the  marine  continuation  of  the  river  deposits  of  the  Co- 
Imnbtan  formation  has  not  yet  been  elevated  above  sea  level,  but  as  we 
6442  ION 32 
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go  8oathward«  especially  in  Louisiana  and  Texas,  this  marine  phase  of 
the  Colombian  is  more  and  more  developed,  until  in  those  regions  imme- 
diately bordering  the  coast  there  is  a  formation  of  snpx>OBed  Columbian 
age,  known  as  the  coast  clays,  underlying  the  coast  prairies.  This  is 
rather  different  in  arrangement  and  composition  from  the  material  of 
the  river  brick  clays, which  extend  inland  from  it,  and  they  should  not 
be  confused. 

In  the  Gulf  states  the  Columbian  clays  are  of  a  somewhat  different 
composition  and  very  variable.  In  Georgia,  Alabama,  and  Mississippi, 
except  the  Mississippi  Valley,  they  are  largely  derived  from  the  Appa- 
lachian terminus,  but  contain  more  lime  and  do  not  color  so  finely. 
West  of  the  Mississippi  they  vary  in  composition  in  every  stream  from 
the  Missouri  to  the  Bio  Grande,  affording  numerous  brick  materials 
of  many  qualities.  The  debris  of  each  of  the  western  rivers  is  derived 
from  a  different  source.  That  of  the  Missouri  is  largely  charged  with 
washed  clays  and  a  little  alkali  of  the  Great  Plains  and  Bocky  Moun- 
tain region.  Where  the  Arkansas  enters  the  coastal  plain  at  Little 
Bock  it  dex)osits  the  sediments  derived  from  each  of  the  conspicnons 
formations  of  the  west,  viz.,  the  granite  of  the  Bocky  mountains,  the 
red  clays,  and  alkaline  salts  of  the  Bed  beds  (introduced  into  the  Ar- 
kansas from  the  Cimmaron  and  Canadian),  the  silt  of  the  Great  Plains, 
and  much  Appalachian  like  debris  from  Indian  Territory  and  western 
Arkansas. 

The  Ouachita  Biver  deposits  are  mostly  derived  from  the  Paleozoic 
formations  of  the  Ouachita  mountains  and  produce  good  brick  clays  at 
Arkadelphia,  although  lacking  in  fine  color. 

Bed  Biver  clays  consist  of  a  great  diversity  of  formations,  including 
lime  and  gypsum,  which  are  not  desirable.  Fair  brick  is  made  at  Tex- 
arkana,  Denison,  Shreveport,  and  elsewhere. 

The  Trinity  Biver  clays  are  better  at  Dallas,  but  contain  too  much 
lime  and  magnesia  to  producs  good  colors.  The  clays  of  the  Brazos  are 
of  diverse  origin  and  consist  of  many  sediments.  The  large  percent- 
age of  clays  from  the  Carboniferous  beds  of  its  medial  course  add  much 
to  their  quality,  and  good  brick  void  of  color  are  made  at  Waco  and 
elsewhere  along  its  course. 

The  Colorado  presents  an  exceptional  condition.  The  sediments  are 
largely  composed  of  decomposed  feldspar  from  the  the  Llano-Burnet 
Granite  district,  from  which  a  superior  quality  of  cream-colored  brick  is 
manufactured  of  the  Milwaukee  type.  The  clays  of  the  rivers  south  of 
the  Colorado  are  over-supplied  with  lime  and  alkalies,  but  fair  brick 
for  local  use  is  made  at  Laredo  and  Eagle  Pass,  on  the  Bio  Grande. 

The  diversity  of  material  in  the  river  deposits  may  be  appreciated 
better  by  considering  the  varying  character  of  the  geological  forma- 
tions of  the  regions  drained  by  the  rivers  in  which  the  clays  are  found. 

The  clays  of  the  Quaternary  and  recent  origin  in  the  western  or  Cordil- 
leran  area  do  not  differ  in  general  from  those  of  the  Tertiary  lake  de> 
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posits.  The  rewash  or  sediments  derived  from  these  beds  and  the 
yarious  formations  of  the  mountains,  as  found  in  the  few  stream  val- 
leys, are  the  principal  material  used  for  brick  and  adobe.  In  Montana, 
Idaho,  Utah,  and  California",  the  Quaternary  formations  are  used  for 
local  brick  consumption. 

Clays  of  the  Appomattox  or  Lafayette  formation. — ^The  Lafayette 
formation  is  a  sheet  of  coarse  gravel  sands  and  clays  of  latest  Tertiary 
or  early  Quaternary  age,  coinciding  in  extent  with  the  preceding  for- 
mations around  the  Atlantic  coastal  plain  and  Mississippi  embayment 
into  Arkansas  and  Texas.  North  of  the  Colorado  river,  in  Texas,  it  is 
characterized  by  excessive  ferrugination,  and  is  distinguished  from  the 
Columbian  or  later  clays  by  the  fact  that  its  remnants  occupy  the  di- 
vides or  uplands  separating  the  stream  valleys,  while  the  latter  is  found 
in  the  valleys  of  the  rivers.  The  Lafayette  formation  is  known  in  its 
North  Atlantic  extent  as  the  Appomattox  formation;  in  Alabama  and 
Mississippi  as  the  Orange  Sand;  in  west  Tennessee  as  the  Lafayette; 
in  Arkansas  as  the  Plateau  gravel,  and  in  Texas  as  the  Fayette  forma- 
tion. The  clays  of  this  formation  are  abundant,  useful,  and  the  most 
valuable  of  any  in  the  Gulf  region.  According  to  Hilgard  the  clays  of 
this  formation  are  meager  pipe  clays  of  great  plasticity,  requiring  little 
seasoning  before  working;  in  this  respect  they  differ  materially  from 
the  fat  intractable  clays  of  some  underlying  formations.  They  are  poor 
in  lime  and  magnesia.  It  is  a  singular  fact  that  although  the  inclosing 
deposits  are  intense  red,  but  few  of  the  clays  are  strongly  ferruginous; 
grayish  yellow,  cream  white,  and  purple  are  the  usual  colors. 

Full  particulars  of  the  occurrence  of  this  clay  are  given  in  Professor 
Hilgard's  excellent  report.  He  says  these  clays  are  especially  valua- 
ble for  the  manufacture  of  common  earthenware  and  fireproof  brick. 
In  west  Tennessee,  notably  in  Henry  county,  these  clays  are  exten- 
sively manufactured  into  pottery  and  drain  tile;  they  are  used  also  in 
southwestern  Kentucky. 

The  geological  distribution  of  sedimentary  clays  by  geological  age 
can  be  followed  by  aid  of  the  table  on  page  480  and  a  geological  map 
of  the  United  States  such  as  that  made  by  Hitchcock,  published  in  Vol. 
IV.  of  the  Institute  of  Mining  Engineers. 

It  may  be  said  that  the  value  of  clay  is  in  no  way  determined  by  its 
geological  age,  but,  in  general,  the  more  valuable  and  available  clay 
deposits  are  found  in  the  formations  in  the  later  half  of  the  geological 
column;  the  later  mesozoic  formations  (Cretaceous  age)  contain  the 
greatest  diversity  of  plastic  and  fire  clays,  and  the  greatest  quantity  of 
our  brick  clays  are  produced  from  the  recent  and  sub-recent  alluvial 
deposits. 

Occurrence  of  the  sedimentary  clays  by  States, — By  the  foregoing  de- 
scription it  will  be  seen  that  the  sedimentary  clays  occur  in  every  State 
of  the  Union.  Inasmuch  as  accurate  geological  surveys  of  the  clay  d©» 
posits  have  been  made  in  very  few  of  these,  however,  only  a  preUmi- 
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nary  report  can  be  made  upon  the  clays  of  the  country  as  a  whole. 
Three  or  foor  states  only  have  prepared  special  reports  upon  their 
day  deposits,  and  only  one  (New  Jersey)  has  published  a  complete  de- 
scriptive report  of  the  clays  of  the  State.  Generally  the  clay  deposits 
have  failed  to  receive  the  consideration  by  the  state  surveys  which  they 
deserve.  Besides  in  New  Jersey,  State  officials  in  Minnesota,  Indiana^ 
New  York,  Wisconsin,  Missouri,  and  Arkansas  have  published,  or  pre- 
pared for  publication,  papers  ux)od  their  clay  deposits.  From  these  re- 
ports and  such  reliable  data  as  this  office  has  been  able  to  collect,  the 
statement  of  the  residual  clay  deposits  of  each  State  has  been  prepared. 
Wherever  the  geological  name  of  a  formation  is  used  its  meaning  will  be 
found  defined  in  the  previous  chapter,  for  inasmuch  as  these  formations 
extend  from  one  State  into  another,  it  is  unnecessary  to  describe  its 
geological  position  in  each  State. 

▲CCESSOBT  MINERALS  USED  Ilf  THE  CLAT  INDUSTBUB. 

Quartz,  flint,  and  feldspar  are  largely  used  in  clay  industries  for  the 
purpose  of  mixing  with  plastic  clays  and  kaolin  to  produce  the  desired 
product.  Ordinary  sand  is  largely  used  in  brick  making  in  certain 
localities  where  the  clay  is  too  plastic  or  ^Hean."  Quartz  and  flint  are 
principally  used  in  china  and  queensware,  after  having  been  thoroughly 
pulverized.  Feldspar  is  also  used  in  these  industries  for  glazing  and 
mixing  with  clay. 

The  production  of  quartz  and  feldspar  are  given  in  other  portions  of 
this  volume.  The  latter  mineral  is  getting  somewhat  scarce,  and  new 
localities  are  desirable.  They  should  be  found  in  many  States.  Quartz 
occurs  in  all  regions  where  there  are  granitic  rocks. 

FLINTS  FBOM  THE  CHALK  FOBMATIONS. 

! 

i 

Siliceous  cherts  are  common  in  the  older  limestone  formations  of  the     \ 
(Jnited  States,  but  it  has  generally  been  supposed  that  the  true  flints      j 
of  the  Cretaceous  or  chalk  formations,  such  as  are  largely  imported 
from  Europe  for  use  in  clay  grinding  and  mixtures  do  not  occur  in  this 
country. 

Several  years  ago  the  writer  called  attention  to  the  fact  that  there 
were  many  horizons  of  true  chalks  in  the  Cretaceous  formations  of  the 
Texas  region,  and  that  in  one  of  these,  the  so-called  ^^  Caprina  limestone," 
there  were  enormous  deposits  of  segregations  of  black  flint  nodules. 
This  limestone  and  the  accompanying  flints  occur  extensively  through- 
out central  Texas  in  the  counties  of  Hays,  Edwards,  Uvalde,  Frio, 
Crockett,  Burnet,  Travis,  Mason,  Lampasas,  Bell,  Coryell,  Brown, 
Williamson,  Erath,  Hamilton,  Comanche,  Hood,  Coleman,  Somervell, 
and  others.  The  flint  beds  are  usually  found  surmounting  the  high 
buttes  and  mesas  of  the  region.  The  most  accessible  locality,  however, 
is  in  the  west  portion  of  the  city  of  Austin  on  the  banks  of  the  Colorado 
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river,  and  in  the  numerons  limestone  quarries  west  of  the  city,  where 
hundreds  of  tons  of  the  flints  have  been  thrown  aside  as  a  waste  prod- 
uct in  the  quarrying  industry. 

Oretaceous  flints  are  at  present  largely  imported  from  Dieppe,  France, 
and  sell  for  $1.76  to  $2.00  per  ton  in  Trenton,  New  Jersey,  where  they  are 
used  in  the  clay-  grinding  industry.  The  smaU,  round  nodules, which  have 
been  water- worn,  are  used  for  grinding  day,  by  being  placed  in  revolv- 
ing vats  of  water  and  kaolin.  They  are  also  calcined  to  whiteness,  and 
ground  to  mix  with  china  clay  to  make  fine  porcelain  clay.  Quartz  is 
largely  substituted  for  flint  in  this  country  in  china-clay  making,  but  in 
the  finer  products  fiint  is  preferable  and  largely  used  in  Europe. 

It  is  doubtful  if  the  flints  of  Texas  can  be  profitably  shipped  to  our 
present  china  potteries,  but  it  would  be  very  valuable  for  potteries 
which  should  be  located  m  Texas. 

OCCURRENCE  OF  CLAT  MATERIAL,  BT  STATES. 

Having  given  the  geological  origin  of  the  clay  deposits  and  a  general 
outline  of  the  formations  most  propitious  for  their  occurrence,  a  brief 
account  of  the  clay  resources  of  the  different  States  as  far  as  they  can 
be  ascertained,  will  be  given.  The  lists  make  no  pretensions  to  com- 
pleteness, for  the  clay  resources  have  received  very  little  attention,  ex- 
cept in  a  few  localities,  and  as  a  whole  they  have  not  previously  been 
considered  at  alL 

THE  -NEW  ENGLAND  STATES. 

This  division  includes  Maine,  Vermont,  Kew  Hampshire,  Massachu- 
setts, Connecticut,  Bhode  Island. 

Geologic  outline, — The  larger  portion  of  the  area  of  the  New  England 
States  consists  of  feldspathic  granites,  gneisses,  and  schists,  largely 
covered  by  glacial  d6bri8.  The  western  portions  of  Connecticut,  Mas- 
sachusetts, and  Vermont  contain  the  shales  of  the  older  paleozoic  sedi- 
mentary formations.  Along  the  southern  coast  there  are  deposits  of 
Cretaceous  clays  upon  the  outlying  islands.  The  Triassic  formation  is 
also  developed  in  Connecticut,  Massachusetts,  and  Bhode  Island.  Al- 
luvial deposits  occur  in  the  wide  valleys  of  the  Connecticut  and  a  few 
other  streams.  The  more  valuable  kaolins  and  sedimentary  clays  of 
New  England  are  found  in  the  great  valley  west  of  the  Green  moan- 
tains,  which  may  be  said  to  be  more  nearly  related  to  the  geological 
features  of  New  York. 

The  sedimentary  clays  are  not  so  prominent  in  these  States  as  in 
other  portions  of  the  country,  owing  to  the  fact  that  the  principal 
rocks  of  the  region,  except  along  the  western  and  southern  border,  are 
of  igneous  or  metamorphic  character.  The  glacial  drift  affords  fair 
building  brick  in  many  localities,  although  it  is  not  used  so  extensively 
as  lumber  in  the  building  industries.  The  alluvial  deposits  of  the 
rivers  of  both  recent  and  Columbian  (late  Pleistocene)  age  are  exten- 
sively used  for  brick-making  in  Connecticut  and  western  Massachu- 
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setts.  It  is  generally  a  sandy,  impure  clay,  which  bums  well,  bnt  does 
not  stand  a  very  high  heat,  nor  is  it  very  plastic.  It  is  principally 
nsed  for  local  trade. 

Maine, — Irving,  in  his  paper  on  the  kaolins  of  Wisconsin,  reports  the 
occurrence  of  an  excellent  material  for  rock  kaolin  in  the  graphic  gran- 
ite of  Brunswick,  consisting  of  a  mixture  of  very  fine  quartz  and  feld- 
spar. Whether  it  is  kaoHnized  or  not  he  does  not  state,  and  the  value 
of  the  material  needs  more  elucidation.  Feldspar  for  use  in  the  china 
clay  industry  is  mined  at  various  places  in  this  State,  and  there  is  no 
reason  why  good  rock  kaolin  should  not  occur.  Fair  brick  clays  are 
found  in  the  principal  stream  valleys. 

Kew  Hampshire. — This  state  is  marked  throughout  by  the  occurrence 
of  granites  and  other  feldspathic  rocks,  but  no  kaolins  of  value  have 
been  reported.  According  to  Messrs.  Hitchcock  and  Upham,  who  have 
studied  the  geology  of  the  State,  there  are  extensive  kilns  for  brick- 
making  in  the  Merrimack  valley,  at  Hooksett  and  Bow;  also  at  Plais- 
ton  and  other  localities  near  the  coast.  Mr.  Upham  has  described  the 
clays  of  the  modified  glacial  drift  in  a  valuable  paper,  and  Profl  Hitch- 
cock has  given  a  list  of  towns  where  brick  are  made  from  the  same  ma- 
terial in  the  State  report. 

Vermont. — ^White  burning  plastic  clays  and  sedimentary  kaolins  are 
found  in  Vermont  in  deposits  of  Tertiary  or  later  age,  in  Bennington, 
Butland,  Addison,  and  Windsor  counties.  It  is  sold  as  ball  clay  for 
use  in  the  paper  industry,  the  manufacture  of  common  stoneware,  and 
brick.  The  Cambrian  shales  of  western  Vermont  are  also  weU  adapted 
for  grinding  into  clay  and  pigment. 

Connecticut — Irving  reports  a  graphic  granite  suitable  for  rock  kaolin 
at  Haddam,  Connecticut,  similar  to  that  described  by  him  from  Maina 
Good  brick  clays  are  found  in  the  Connecticut  valley  and  extensively 
manufactured. 

Massachusetts, — Rock  kaolin  occurs  at  Andover,  but  is  not  extensively 
mined  at  present.  The  eastern  attenuation  of  the  Cretaceous  clay  beds 
of  New  Jersey  is  found  on  the  islands  south  of  the  Massachusetts 
coast  at  Gay  Head  and  near  Farragansett.  They  are  well  adapted  for 
making  earthenware  and  tile  products.  Good  brick  clays  are  found  in 
all  the  principal  stream  valleys,  and  extensively  manufactured  for  local 
consumption.  Fine  art  tile  are  manufactured  at  Chelsea  from  imported 
ingredients  and  Few  Jersey  ball  clays. 

Rhode  Isla/nd. — Good  brick  clays  are  found  in  Bhode  Island,  and  the 
plastic  clays  similar  to  those  of  Massachusetts  occur  at  Block  Island. 
These,  with  those  of  Massachusetts  islands  and  Long  Island,  belong  to 
the  Potomac  or  Amboy  formation,  or  both  (geologists  have  not  agreed 
upon  this  point),  and  are  suitable  for  making  a  fair  article  of  pottery 
and  fire  brick.  The  Ehode  Island  clays  also  are  adajited  for  earthen- 
ware and  colored  pottery.  In  general,  however,  with  the  exception  of 
Vermont,  New  England  possesses  no  great  possibilities  in  the  line  of 
clay  production. 
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THB  ATLANTIC  COASTAL  STATES. 

The  eastern  portions  of  the  States  of  Few  Jersey,  Delaware,  Mary- 
^and,  Yirginia,  South  Oarolina,  G-eorgia,  Mississippi,  Alabama,  Arkan- 
sas, and  Texas  lie  within  the  region  of  gently  sloping  unconsolidated 
sediments,  which  were  deposited  around  and  against  the  base  of  the  old 
Appalachian  land  and  contain  the  greatest  diversity  and  number  ot 
sedimentary  deposits.  Florida  and  Louisiana  lie  entirely  within  the 
coastal  plain.  The  western  or  interior  portions  of  all  these  States, 
except  Florida  and  Louisiana,  are  composed  of  the  older  and  more  con- 
solidated beds  of  the  Appalachian  region  and  upper  valley  of  the  Mis- 
sissippi, with  its  granitic  foundation. 

NEW  JERSEY. 

Residual  Jcaolins. — ^The  so-called  kaolins  of  this  state  are  transported 
deposits  of  feldspar  and  not  kaolins.  (See  New  Jersey  Geological  Sur- 
vey Eeport,  page  7.) 

Sedimentary  clays. — ^New  Jersey  has  published  a  full  aud  exhaustive 
treatise  upon  the  clay  deposits  of  the  State,  which  will  serve  as  a 
ready  manual  for  all  interested,  and  a  model  volume  for  the  other 
States  of  the  Union,  if  they  desire  a  proper  appreciation  of  their  clay 
resources.  The  sedimentary  clays  are  found  east  of  a  line  extending 
from  Staten  Island  to  Trenton,  and  embrace  many  useful  varieties  of 
plastic  and  brick  clays,  which  are  used  in  the  extensive  chinaware, 
pottery,  earthenware,  stoneware,  fire  brick,  and  building  brick  indus- 
tries of  that  State.  The  plastic  and  fire  clays  are  found  in  the  Lower 
Cretaceous  formations.  Brick  clays  occur  in  all  the  principal  stream 
valleys  in  the  Columbian  and  Appoinattox  formations. 

No  State  in  the  TJuion  has  shown  such  a  proper  appreciation  of  its 
humbler  mineral  resources  as  has  New  Jersey,  and  consequently  the 
pottery  and  other  clay  industries  excel  those  of  any  other  State,  and 
may  be  said  to  comprise  its  chief  industrial  resources. 

PENNSYLVANIA  AND  DELAWABB. 

Besidual  clay. — In  both  these  States,  near  the  common  border,  re> 
markably  fine  dex)osits  of  rock  kaolin  are  found  and  extensively  mined 
at  Brandywine  Summit  and  New  Garden,  in  Delaware  county,  and  at 
Hockessen,  in  Delaware,  they  are  at  present  the  chief  source  of  Ameri- 
can china  clays.  This  kaolin  is  derived  from  the  feldspathic  gneisses 
of  the  region,  and  the  beds  are  extensive.  Excellent  pictures  of  the 
deposits  are  given  in  Volume  0  6  of  the  Pennsylvania  (Second)  Geo- 
logical Survey.  These  beds  have  been  the  chief  source  of  supply  for 
American  chma  days  for  many  years  and  are  worked  to  their  Ml  ex- 
tent. 
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Sedimentary  clays. — Owing  to  density  of  population  the  clay  indastries 
are  extensively  developed  in  Pennsylvania.  The  shales  of  the  Camhrian 
formation  are  ground  at  South  Mountain  and  elsewhere  for  earthen- 
ware clays.  Gnie  fire  days  of  the  Carboniferous  formation  abound  in 
the  western  portion  of  the  State,  while  the  plastic  clay  formations  of 
the  Cretaceous  extend  from  New  Jersey  into  the  southwest  comer  of  the 
.  State.  The  river  valleys  abound  in  Columbian  clays,  which  in  the  ea«t 
em  portion  of  the  State  are  well  adapted  for  making  the  celebrated  red 
brick  of  the  Philadelphia  type.  Higher  up  these  streams  contain  brick- 
making  clays,  but  are  mostly  productive  of  the  less  finely  colored  arti- 
cle from  the  residual  limestone  clays  of  the  limestones  and  shales, 
through  which  the  streams  make  their  course. 

The  glacial  clays  are  also  developed  along  the  northern  half  of  the 
State  and  contain  the  erratic  clay  deposits  for  which  the  formation  is 
noted  throughout  its  extent. 

Sedimentary  clays  occur  in  Delaware  in  the  same  formations  as  in 
New  Jersey,  although  not  in  such  great  variety.  Pottery,  tile,  and 
fire  clays  are  extensively  mined  in  Newcastle  and  Sussex  counties, 
principally  from  the  beds  of  the  Potomac  or  Lower  Cretaceous  forma- 
tion. The  red  burning  or  "  Philadelphia  "  brick  of  the  Columbian  for- 
mation are  also  made  in  the  principal  stream  valleys. 

MARYLAND  AND  DISTRICT  OP  OOLXJMBIA. 

Bock  kaolin  similar  to  that  of  Delaware  exists  in  Maryland  and  is 
derived  from  the  same  masses  of  gneiss. 

It  is  rej^orted  near  the  head  of  Big  Elk  creek,  Cecil  county,  in  gran- 
ite; near  Annapolis,  Anne  Arundel  county;  near  Abington,  Harford 
county,  a  large  body;  elsewhere  in  the  region  of  feldspathic  rocks  in 
Montgomery,  Howard,  Carroll,  Baltimore,  Harford,  and  Cecil  coun- 
ties, but  not  in  such  extensive  dex>osits. 

Sedimentary  clays. — The  Potomac  clays  continue  in  the  eastern  half 
of  this  State,  as  far  west  as  Washington  city,  and  are  the  basis  of  an 
important  tile  and  earthenware  industry.  The  Columbian  clays  also 
furnish  excellent  quality  brick.  Large  and  extensive  manufEU^toriea  of 
fine  pottery  occur  in  Baltimore. 

Drain  and  sewer  pipe  are  also  extensively  made  in  western  Maryland. 

There  are  good  fire  clays  in  the  Carboniferous  formation,  and  also  an 
abundance  of  clay-making  shale. 

Pottery  clays  and  stoneware  clays  occur  on  the  banks  of  Bohenua, 
Cape  John,  and  Sassafras  creeks,  Cecil  county. 

The  District  of  Columbia  also  contains  both  the  plastic  clays  of  the 
Potomac  formation,  which  are  manufactured  into  drain  tile  in  the  vicin- 
ity of  Washington,  and  an  abundance  of  excellent  brick  clay  of  the 
Potomac  formation,  from  which  most  of  the  buildings  of  the  city  are 
constructed. 
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VrBGITOA. 

Extensive  kaolin  beds  have  been  reported  in  various  counties  in  this 
State,  but  they  are  all  sedimentary  and  are  described  under  the  head 
of  sedimentary  clayB.  Prof.  W.  M.  Fontaine,  of  the  University  of  Vir- 
ginia, writes  that  he  knows  of  no  true  residual  kaolin  deposits  in  the 
State. 

The  plastic  clays  of  Maryland  and  the  District  of  Columbia  continue 
across  Virginia  and  are  suitable  for  the  same  industries.  The  Colum- 
bian brick  clays  are  also  well  developed  in  the  principal  rivers,  especially 
the  Potomac,  the  brick  yards  opposite  Washington  producing  most 
excellent  qualities  of  the  red  or  "Philadelphia"  brick.  The  western 
portion  of  the  State  lies  within  the  Appalachian  or  hard  rock  region 
where  limestone  prevails,  and  the  peculiar  red  residual  clays  of  that 
formation  are  exceedingly  abundant.  They  are  used  for  the  manufac- 
ture of  earthenware  and  brick,  but  the  brick  are  not  of  the  excellent  red 
color  of  the  Columbian  alluvial  clays.  Professor  Fontaine  writes  that 
<<the  most  important  pure  clays  approaching  the  nature  of  kaolins  are 
in  patches  situated  along  the  western  base  of  the  Blue  Eidge.  These 
clays  are  white  and  seem  to  have  collected  in  patches  in  small  lake 
basins  on  the  surface  of  the  Lower  Cambrian  shales.  The  clays  come 
from  the  decay  of  Lower  Cambrian  argillaceous  sandstone  and  are  of 
course  transported."  A  brief  account  of  some  of  these  clays  was  pub- 
lished in  Hotchkiss's  Virginia^  a  monthly  publication  now  discon- 
tinued. 

The  Paleozoic  shales  and  slates  also  occur  in  western  Virginia,  and 
also  clays  suitable  for  fire  brick,  but  no  record  is  available  showing 
that  they  are  used. 

NOBTH  CABOLINA. 

"  Snow-white  kaolin  is  found  as  the  result  of  the  decomposition  of 
orthoclase  at  most  of  the  mica  mines  in  Mitchell,  Yancey,  Macon,  aud 
other  counties.  Good  qualities  are  found  6  or  7  miles  from  Newton, 
Catawba  county,  also  in  Lincoln,  Burke,  and  many  other  counties."  (a) 

The  conditions  existing  in  this  state  are  very  favorable  for  the  occur- 
rence of  rock  kaolin ;  but  lictle  data  are  procurable.  A  kaolin  is  reported 
in  Dillsboro,  Jackson  county,  "  of  a  perfect  white  color  before  and  after 
firing,  having  a  plasticity  equal  to  or  superior  to  any  clay  in  the  United 
States."  Over  4,000  tons  were  mine  in  1890.  The  clay  is  used  for  the 
manufacture  of  fine  porcelain  wares. 

Sedimentary  clays, — South  of  Virginia  the  Potomac  formation  ceases 
to  be  the  clay-producing  terrane,  and  is  overlapped  and  concealed  in 
the  Carolinas,  Georgia,  and  Florida  by  the  Tertiary  deposits,  which 
here  produce  a  character  of  clays  different  from  those  along  the  north- 
em  half  of  the  Atlantic  coast,  but  equally  valuable  for  commercial  use. 


a  Extract  from  the  minerals  and  mineral  localities  of  North  Carolina,  F.  A.  Genth 
and  W.  C.  Kerr. 
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Little  is  known  of  the  geology  of  the  Forth  Carolina  days,  however. 
Clay  alleged  to  be  suitable  for  the  manufacture  of  fine  porcelain  ware 
is  rejwrted  from  several  counties.  Fine  plastic  clay  is  reported  from 
Dillsboro. 

The  sedimentary  kaolins  of  ISTorth  Carolina  are  probably  a  continua- 
tion of  the  beds  of  the  adjacent  States  to  the  south. 

The  mountainous  or  western  portion  of  the  State  and  the  Piedmont 
plain  contain  many  shales  and  slate  of  value  for  grinding^  and  fire  clay. 

SOUTH  CAROLINA. 

• 

In  South  Carolina  the  Eocene  sediments  are  deposited  directly  upon 
the  older  Archsean  feldspathic  rock,  and  contaiu  some  most  useful  and 
productive  beds  of  kaolin.  These  are  suitable  for  china  and  refractory 
purposes,  but  at  present  are  used  solely  in  the  wall-paper  industry. 
They  occur  at  Barnwell,  Lexington,  Bichland,  Abbeville,  and  Chester, 
and  are  extensively  mined  in  the  counties  of  Barnwell,  Aiken,  Lex- 
ington, Sichland,  Abbeville,  Chester,  Sumter,  and  York.  These  clays 
are  a  high  grade  china  kaolin,  but  at  present  are  used  only  in  wall- 
paper manufacture  and  for  brick.  They  are  probably  intimately  re- 
lated in  origin  to  the  Miocene  kaolins  of  Florida. 

Clay  suitable  for  brick  is  found  in  nearly  every  neighborhood,  and 
can  be  manufactured  for  $3  per  thousand. 

GEORGIA. 

From  Georgia  Prof.  J.  W.  Spencer  writes :  "  I  have  seen  kaolin  in 
pockets  in  decayed  gneisses,  but  there  is  always  much  quartz  mixed 
with  them."  As  has  been  shown,  the  latter  is  no  objection  if  the  clay  is 
in  great  abundance.  The  extensive  development  of  gneisses  and  gran- 
ites in  this  State  in  contact  with  sedimentary  formations  indicates  fa- 
vorable conditions  for  the  existence  of  undeveloped  kaolinized  rock. 

The  structural  conditions  of  Georgia  are  in  every  way  favorable  for 
the  occurrence  of  good  clay  sedimentary  deposits,  and  the  present  State 
Geological  Survey  will  no  doubt  soon  publish  the  details  concerning 
them.  The  kaolins  of  Florida  and  South  Carolina  should  extend  across 
the  coastal  plain  portion  of  Georgia,  as  it  no  doubt  does.  In  the  north- 
west corner  of  the  State  there  are  the  residual  red  clay  deposits  of  the 
Paleozoic  limestone,  and  also  large  feldspathic  areas  that  should  yield 
kaolin  and  material  for  good  sedimentary  clays.  Fire  clays  should  like- 
wise occur  in  the  Coal  Measures  and  sub-Carboniferous  deposits  in  the 
extreme  northwestern  portion  of  the  State.  Earthenware  clays  are 
plentiful.  A  good  tough  clay  found  within  the  city  limits  of  Augusta 
is  extensively  used  for  the  manufacture  of  brickSi  one  company  having 
produced  12,000,000  bricks  in  1890. 
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FLORIDA. 

There  are  no  granitic  or  original  feldspathic  rocks  in  this  State. 

The  sandy  clay  of  Tallahassee,  Lake  Oity,  and  Jacksonville  is  used 
in  the  mannfactore  of  brick.  The  recent  discovery  of  sedimentary 
kaolin  in  the  Miocene  formation  of  the  State  bids  fair  to  be  one  of  the 
most  important  events  in  the  recent  history  of  the  china  clay  industry 
of  this  country.  These  deposits  are  in  the  vicinity  of  Villa  City,  Lake 
county,  half  way  between  Saint  Augustine  and  Tampa  on  the  Palat- 
lakaha  river.  Prospecting  shows  the  clay  to  be  some  30  feet  in  thick- 
ness, and  chemically  similar  to  that  of  Limoges.  They  are  convenient 
to  water  for  washing,  and  the  dex)osits  seem  to  be  extensive.  The 
firing  qualities  of  the  material  is  now  being  tested  in  the  potteries  of 
Trenton. 

The  area  of  the  deposit  is  quite  extensive,  according  to  Mr.  Laurence 
C.  Johnson,  of  the  United  States  Geological  Survey,  who  first  reported 
them.  There  are  also  many  beds  of  iron-bearing  clay  in  the  same 
region,  which  will  be  useful  for  earthenware  products. 

LOUISIANA. 

There  are  no  original  granitic  or  feldspathic  rocks  in  this  State.  Lit- 
tle development  of  the  clay  resources  of  the  State  has  been  made.  Fair 
bricks  are  abundant  along  the  streams,  and  the  northwest  comer  of 
the  state  is  underlain  by  the  plastic  clays  of  the  Eocene  formation, 
similar  to  those  described  under  the  states  of  Arkansas  and  Texas^ 
which  should  be  productive  of  good  clays  for  all  earthernware  prod- 
ucts. The  Miocene  formation,  which  is  productive  of  good  clays  upon 
either  side  of  the  state  in  Florida  and  Texas  also  outcrops  in  the 
southwest  corner  and  are  worthy  of  investigation  for  clay  material. 

Brick  are  extensively  manufactured  in  the  city  of  New  Orleans  from 
the  ordinary  alluvium  of  the  Mississippi  river,  and  are  known  to  the 
trade  as  county  brick.  While  not  of  prepossessing  appearance  for  ex- 
teriors, they  have  admirable  fire-resisting  qualities,  and  on  that  account 
are  preferred  for  substantial  structures.  They  sell  in  the  city  at  $7  to 
$8  per  1,000.  More  ornamental  red  brick  are  made  from  the  Eocene 
clays,  some  on  the  Jackson  railway  some  60  miles  north  of  the  city. 

An  extensive  china  and  porcelain  factory  was  estabhshed  in  New 
Orleans  a  few  years  since,  but  has  lately  been  abandoned,  owing,  it  is 
alleged,  to  the  endeavor  of  the  owners  to  ignore  the  established  diina- 
ware  dealers  and  to  sell  to  the  consumers  direct. 

ALABAMA. 

Prof.  Eugene  Smith,  State  Geologist,  writes:  "  In  the  region  of  the 
crystalline  rocks  we  have  several  localities  of  residual  kaolins.  The 
best  examples  I  have  seen  are  in  the  vicinity  of  the  old  village  of  Soca- 
patoy,  in  Ooosa  county,  not  far  from  Kellyton,  on  the  Georgia  Central 
road.    Tuomey  also  mentions,  locality  in  Eaudolph  county." 
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Sedimentary  clays. — ^This  State  is  usually  rich  in  the  sedimentary 
days.  The  fire  and  plastic  clays  of  the  Carboniferous  formation,  as 
more  fully  described  under  the  states  of  Iowa  and  Missouri,  abound  in 
the  northern  half  of  the  state  and  are  beginning  to  be  extensively 
manufactured.  The  plastic  clays  of  the  Tuscaloosa  (Potomac)  forma- 
tion are  also  abundant,  but  have  not  been  developed.  The  Miocene 
belt  of  Florida  also  continues  across  the  southern  end  of  the  State, 
and  should  contain  the  same  clays  found  in  Florida  and  Texas.  The 
Eocene  clays  are  also  developed  finely.  Good  brick  are  made  in  many 
localities,  and  the  more  chalky  clays  are  admirably  adapted  for 
making  London  malm  and  Portland  cement.  With  the  rapidly  in- 
creasing industrial  population  it  is  only  a  question  of  a  few  years 
when  Alabama  will  rank  among  the  first  of  our  clay-producing  States. 

MISSISSIPPI. 

The  clay  possibilities  of  this  State  are  very  similar  to  those  of 
Alabama  and  Tennessee,  the  Oarboniferous,  Cretaceous,  Eocene,  Ap- 
pomattox, and  Miocene  clays  occurring  in  various  places,  as  more  fully 
mentioned  in  the  discussion  of  the  general  distribution  of  clays.  In 
addition  the  Loess  and  yellow-loam  clays  of  the  Glacial  epoch  are  iden- 
tical with  those  which  constitute  the  valuable  clay  industries  of  Missouri 
and  the  Upper  Mississippi  States.  Prof.  Hilgard's  valuable  report  on 
the  Geology  of  Mississippi  gives  an  abundance  of  detail  concerning  the 
local  occtirrence  of  the  clay  products  of  the  State. 

THB  APPAIiACHIAN  AND  CBITTRAIi  MISSISSIPPI  VAIiLBT  STATES. 

In  this  group  are  included  States  which  lie  mostly  within  the  area  of 
the  Paleozoic  formations  of  the  Appalachian  type.  They  are  New  York, 
Pennsylvania  in  part,  Ohio,  West  Virginia,  Indiana,  Kentucky  (mostly), 
Illinois,  Tennessee  (east  and  middle),  Missouri,  Arkansas  (in  part),  the 
Indian  Territory,  Kansas,  and  Iowa.  New  York  is  mostly  composed 
of  the  older  shale-bearing  Paleozoic  formations,  and  in  some  respects 
does  not  entirely  belong  in  this  classification.  The  western  half  of  all 
the  States  of  the  Atlantic  coastal  division,  except  Louisiana  and  Flor- 
ida, could  also  be  logically  placed  in  this  division. 

Of  the  States  enumerated,  only  New  York,  Missouri,  Arkansas,  and  the 
Indian  Territory  contain  feldspathic,  or  igneous  rocks,  besides  the  sedi- 
mentaries.  The  Upper  or  clay-bearing  Carboniferous  formation,  cele- 
brated for  its  fire  and  plastic  clays,  is  the  chief  clay-producing  forma- 
tion of  Iowa,  Missouri,  Indiana,  Illiuois,  Ohio,  Tennessee,  West  Virginia, 
and  Kentucky.  They  also  occur  in  the  Indian  Territory  and  Ar- 
kansas. 

New  York  possesses  diverse  geological  features  propitious  for  the  clay 
industries.  Kaolin  is  reported  firom  East  Fishkill,  Dutchess  county; 
Athol  and  Johnsburg,  Warren  county;  near  Mclnty,  and  near  Old 
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Furnace,  Essex  county.  Only  the  first-named  beds  are  worked. 
The  northern  and  eastern  portions  of  the  State  are  composed  of 
kaolin-yielding  feldspathic  rocks,  the  western  and  eastern  portions 
are  underlaid  by  the  clay  shales  of  the  older  sedimentary  formations. 
Long  Island  and  Staten  Island  are  the  continuation  of  the  Mesozoic  clay 
deposits  of  the  Atlantic  coast,  to  which  the  New  Jersey  clays  are  char- 
acteristic, while  the  Hudson  valley  is  in  line  with  the  late  Columbian 
sediments  of  brick- making  fame.  The  State  possesses  abundant  re- 
sources in  earthem  ware,  brick,  and  stoneware  clays.  Most  of  the 
feldspar,  the  chief  accessory  mineral  of  the  china-clay  industry,  is  pro- 
duced by  this  State.    The  kaolin  beds  are  not  extensively  worked. 

The  great  deposits  of  shale  which  characterize  the  Paleozoic  forma- 
tions are  ground  into  plastic  clays  for  brick,  pottery,  and  paint  mak- 
ing, in  Washington  county.  The  chief  clay  industry  of  New  York, 
however,  is  the  Haverstraw  brick  industry  along  the  Hudson.  These 
produce  enormous  quantities  of  brick  annuaUy,  which  are  used  princi- 
pally in  the  city  of  New  York  and  shipped  throughout  the  State. 
Brick  clays  are  also  made  in  the  interior  from  the  recent  alluvial  de- 
])osits  derived  from  the  glacial  beds  and  the  clay  shales. 

The  native  rock,  which  is  a  mixture  of  clay  and  siliceous  limestone,  is 
also  largely  used  in  New  York  State  for  the  manufacture  of  natural 
cement,  a  subject  which  is  treated  in  another  portion  of  this  volume. 

The  glacial  drift  days  are  used  for  the  manufacture  of  brick  on  Long 
and  Staten  Islands. 

Fire  clay  is  also  found  upon  Staten  Island,  where  there  is  a  large 
manufactory  at  Kreischersville,  which  is  said  to  produce  $50,000  worth 
of  brick  annually. 

omo. 

Ohio  abounds  in  pottery  and  brick  clays,  which  are  mined  in  many 
places,  principally  from  the  alluvium  derived  from  the  Paleozoic  forma- 
tions. The  refractory  clays  of  the  Carboniferous  are  also  abundant  in 
the  eastern  half,  and  clay  industries  of  all  kinds  are  highly  developed. 
Cincinnati  is  the  seat  of  an  extensive  pottery  lor  the  manufacture  of 
art  ware.  Fire  brick,  earthenware,  tile  and  door  knobs  are  extensively 
manufactured.  There  are  several  large  kilns  at  Zauesville  and  else- 
where for  the  manufacture  of  encaustic  tile. 

Plastic  clays  suitable  for  the  manufacture  of  brick  and  earthenware 
are  found  in  Mahoning,  Tuscarawas,  Summit,  Holmes,  Columbiana, 
Jefferson,  Muskingum,  and  Portage  counties,  also  in  Jackson  and  Ber- 
lin townships.  These  are  extensively  used  in  the  potteries  at  East 
Liverpool  and  Wellsville. 

KENTUCKY. 

The  eastern  portion  of  this  State  is  well  supplied  with  excellent  re- 
fractory clays  of  the  Carboniferous  formation.  In  the  western  portion 
the  tile  and  earthenware  clays  of  the  Lafayette  and  Eocene  formations 
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are  well  developed  and  extensively  manufactured.  Good  brick  clays 
are  plentiful  throughout  the  State.  The  Loess  formation  occurs,  as  at 
St.  Louis,  Missouri,  along  the  Mississippi  valley,  and  is  used  for  brick 
clays. 

The  portion  of  the  State  lying  between  the  Tennessee  river  and  the 
Mississippi  is  well  supplied  with  a  peculiar  clay  deposit  largely  used 
in  the  manufacture  of  ordinary  pottery,  terra-cotta  lumber,  etc.  This 
material  is  highly  siliceous  and  unquestionably  represents  a  redeposi- 
tion  of  the  residuum  from  disintegrated  chert.  The  more  important 
dex)08its  are  in  the  Lafayette  formation ;  they  occur  as  lenticular  layers 
or  beds  intercolated  between  strata  of  coarse  sand  and  clay.  The 
material  occurs  in  even  greater  abundance  and  purity  in  western  Ten- 
nessee and  northern  Mississippi;  it  is  largely  used  in  the  manufacture 
of  jugs,  etc.,  about  Jackson,  Bolivar,  and  Grand  Junction,  Tennessee, 
and  Oxford,  Mississippi. 

ILLINOIS. 

Illinois  possesses  the  same  formations  and  conditions,  more  or  less 
modified  in  areal  extent,  as  Indiana,  for  the  production  of  nearly  all 
kinds  of  pottery,  tile,  fire  brick,  and  earthenware,  especially  in  Union, 
Pope,  Madison,  Scott,  Brown,  Schuyler,  Fulton,  Bock  Island,  and 
McDonough  counties.  The  indianaite  or  residual  porcelain  clay  is  also 
found  Ln  the  counties  of  Pope  and  Union,  and  is  extensively  used  in 
the  manu&cture  of  fine  white  ware  and  for  mineral  paint. 

The  margin  of  the  Mississijipi  vaUey  abounds  in  brick-making  ma- 
terial, principally  the  common  loess  of  that  region.  Other  brick  clays 
abound  throughout  the  State. 

At  Springfield  the  shale  of  the  Carboniferous  formation  is  ground 
into  a  brick  clay^  which,  when  fired,  yields  an  article  of  great  excellence 
for  paving. 

INDIANA. 

Indiana  is  one  of  the  few  States  that  have  appreciated  the  importance 
of  making  complete  reports  upon  the  geolog^of  its  clay  deposits,  and 
much  can  be  learned  from  them  in  the  publications  of  the  State  survey. 
Indiana  lies  partly  in  the  field  of  the  Carboniferous  formations,  and  the 
clay  is  found  in  Putnam,  Sullivan,  Warrick,  Posey,  Perry,  Montgomery, 
and  Lawrence  counties  and  is  largely  used.  Clays  for  the  manufacture 
of  common  stoneware,  vitrified  brick,  sewer  pipe,  etc.,  are  abundant. 

The  celebrated  residual  porcelain  clays,  or  indianaite,  have  already 
been  described  upon  a  previous  page.  These  are  used  for  the  manu- 
facture of  common  granite  ware,  hollow  ware,  fire  and  paving  bricks. 
The  manufacturers  of  fine  porcelain  and  china  ware  do  not  regard  it  as 
useful  in  their  industries,  as  the  State  reports  indicate. 

Clays  for  building  brick  are  abundant  throughout  the  State. 
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MISSOTJBI. 

Missonri,  Indiana,  Iowa,  Illinois,  and  Ohio  are  the  great  clay  States 
of  the  Mississippi  valley,  and  perhaps  Missouri  excels  the  rest  of 
the  group  in  the  quality  and  value  of  its  clay  beds  and  manufac- 
tures. These  have  been  very  thoroughly  studied  by  Ladd  and  Broad- 
head  of  the  former  State  surveys,  but  only  partiaUy  published  as  yet. 
They  consist  of  the  refractory  and  potter's  clay  of  the  Carboniferous 
formation  in  the  eastern  and  western  half  of  the  State,  and  sedimentary 
clays  of  the  Tertiary  and  Cretaceous  in  the  southeastern  corner. 

The  chief  clay  industry  in  the  State  is  the  manufacture  of  fire,  refrac- 
tory, and  common  brick.  The  refractory  products  of  Missouri  are 
justly  celebrated  throughout  the  West  and  are  the  basis  of  a  large  in- 
dustry. Brick  are  manufactured  in  many  localities  from  the  river 
alluvia,  especially  the  Loess  of  the  Mississippi  and  Missouri  valleys. 
Earthenware  clays  also  abound,  but  are  not  extensively  worked. 

The  Carboniferous  clays  have  been  admirably  described  by  Mr.  G.  E. 
Ladd  in  his  report  on  the  clay,  stone,  lime,  and  sand  industries  of 
Saint  Louis  city  and  county,  Missouri.  Concerning  these  the  State 
geologist  says :  "  Special  attention  has  been  given  to  the  statistics  of 
the  production,  and  truly  surprising  results  have  been  reached. 
Within  the  area  discussed  the  value  of  the  respective  products  during 
the  year  1889  is  as  follows: 

Structural  brick $2,288,795 

Fire  clays,  sewer  pipes,  and  pottery 1,  722, 685 

Stone 665,761 

Lime 103,000 

Sand  and  gravel __ 76,229 

Total 4,856,470 

The  principal  object  in  obtaining  these  statistics  was  to  demonstrate 
the  magnitude  of  the  industries  dependent  upon  the  natural  products. 
The  importance  of  the  State  of  Missouri  as  a  clay-producer  is  recog. 
nized  in  a  general  way;  yet  there  are  no  figures  available  by  which  that 
importance  can  be  measured,  nor  is  any  adequate  provision  made  by 
State  or  National  government  for  the  gathering  of  such  figures.  Nearly 
$5,000,000  seems  a  large  sum  to  represent  the  production  of  Saint  Louis 
city  and  county  alone,  but  this  is  undoubtedly  far  in  excess  of  the  value 
of  the  product  from  any  other  equal  area  in  the  State.  Saint  Louis 
is  not  only  the  largest  center  of  population,  but  it  has  also  an  excep- 
tional supply  of  the  raw  materials,  and  hence  is  a  large  manufacturing 
center. 

The  Quaternary  clays, — The  Quaternary  deposits  cover,  as  a  mantle, 
nearly  the  whole  area  of  the  older  formations  in  the  city  and  county, 
and  the  great  mass  of  the  Quaternary  is  of  the  Bluff  or  Loess  formation, 
which  is  composed  essentially  of  clay  and  occasionally  of  sand.  This 
Loess  is  what  is  known  as  yeUow  clay  or  common  brick  clay,  and  its 
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supply  for  sncii  brick-making,  for  which  purpose  it  is  well  adapted, 
IS  inexhaustible,  although  it  is  being  rapidly  removed  within  the  dty 
limits.  Bricks  are  made  from  it  by  both  a  dry  and  wet  process,  but 
most  largely  by  the  dry  process.  The  clay  is  plowed  up  in  fair  weather 
to  the  depth  of  a  few  inches,  and  after  several  hours'  drying  in  the  sun 
it  is  scooped  together  and  hauled  to  sheds,  where  it  is  stored  for  &ture 
use.  It  is  usually  of  the  proper  composition  for  brick-making  through- 
out, without  special  mixing,  but  occasionally  it  is  too  sandy  near  the 
bottom. 

Tlie  residtuil  clays. — Clays  residual  from  limestone  occur  beneath  the 
Loess  or  Drift.  They  are  too  plastic  to  be  used  alone,  but  are  occa- 
isonally  used  by  potters,  mixed  with  other  clays. 

There  is  but  little  doubt  that  the  product  of  these  materials  in  the 
whole  State  is  worth  several  times  the  amount  given  above.  Similarly, 
with  regard  to  the  qualities  of  Missouri's  clays :  They  have  a  high  rep- 
utation  and  the  refractory  clays  have  been  marketed  in  many  States. 
But  this  reputation  has  been  acquired  through  the  use  of  clays  handled 
by  two  or  three  firms  which  draw  their  supply  from  a  very  limited  num- 
ber of  localities.  Concerning  the  clay  deposits  of  the  State  as  a  whole 
and  qualities  of  the  materials,  little  or  nothing  is  known;  hence  among 
the  considerations  leading  to  an  investigation  of  the  Saint  Louis  clays, 
an  important  one  was  the  fact  that  a  determination  of  the  composition 
and  an  experimental  test  of  the  properties  of  some  of  these  famiUar 
clays  would  furnish  an  excellent  local  standard  by  which  to  measure 
the  properties  of  clays  occurring  elsewhere  in  the  State  which  are  only 
partially  or  not  at  all  developed. 

Mr.  Ladd  says:  ^^  Geologically  speaking,  Saint  Louis  has  three  local 
sources  of  clay.  These  are  the  Coal  Measures,  the  Quaternary  de- 
posits, and  the  residuary  products  of  decomposing  limestones." 

The  Coal  Measure  clays. — The  Coal  Measures,  which  have  an  area 
approximating  200  square  miles  in  Saint  Louis  city  and  county,  carry 
practically  an  inexhaustible  supply  of  potters',  sewer-pipe,  and  fire 
clays,  of  which  the  best  of  the  last  have  long  been  famous  for  their  high 
refractory  qualities.  The  mining  and  manufacturing  of  these  clays 
has  been  carried  on  for  many  years,  and  to  a  large  extent  in  the  imme- 
diate neighborhood  of  Saint  Louis,  but  so  far  as  the  writer  knows  there 
has  been  no  worthy  attempt  to  even  prospect  for  them  in  the  great 
stretch  of  Coal  Measure  formations  in  the  northwestern  part  of  the 
county. 

Tile  clays. — The  clay  which  is  used  largely  for  the  production  of 
sewer  pipes,  though  low  down  in  the  Coal  Measure  series,  is  one  of  the 
uppermost  layers  in  that  portion  of  the  formation  which  occurs  along 
the  western  border  of  Saint  Louis.  This  tile-clay  bed  overlies  the  fire- 
clay bed  described  below,  and  is  separated  from  it  by  shale  and  sand- 
stone 6  to  20  or  more  feet  thick.  It  is  usually  covered  with  several 
feet  of  Loess  clays,  and  is  occasionally  capped  with  beds  of  decaying 
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limestone  which  were  not  altogether  denuded  from  above  it  before  the 
Loess  clays  were  deposited.  It  ranges  in  thickness  from  about  8  to  12 
or  more  feet.  Its  color  varies,  but  is  usually  mottled  red  and  brown 
with  bluish  and  greenish  streaks.  It  is  fissile,  is  quite  free  from  grit, 
and  has  a  soapy  feel  to  the  fingers.  It  is  sometimes  hard  and  shaly, 
but  is  usually  soft  when  mined,  growing  hard  on  drying  after  being 
exposed  to  the  air.  Crystals  and  thin  coatings  of  gypsum  and  nodules 
of  limonite  are  scattered  through  the  bed.  The  clay  when  used  for 
sewer  pipe  is  mixed,  in  varying  proportions,  with  fire  and  other  clays. 
Wherever  produced  at  present  it  is  dug  in  open  pits. 

Fire  clays. — ^The  fire  clays  occur  in  beds  ranging  from  a  few  inches  to 
7  or  more  feet  in  thickness.  They  are  occasionally  so  near  the  surface 
as  to  be  mined  by  drifts,  but  usually  they  have  to  be  sought  by  shafts. 
The  deepest  of  these  in  Saint  Louis  (that  of  Parker  &  Eussell)  is  120 
feet  from  the  surface  of  the  ground  to  the  bottom  of  the  clay  bed.  These 
clays,  even  in  the  same  bed,  vary  largely  in  character  and  composition. 
They  are  usually  grayish  in  color  and  are  very  hard  when  mined,  but 
after  exposure  to  the  weather  for  a  variable  time  the  clay  softens  or 
slacks  and  falls  into  a  loose  mass  of  finely  divided  particles.  Iron,  an  ob- 
jectionable material  in  a  fire  clay,  occurs  largely  in  small  pyrite  crystals, 
called  by  the  clay  miners  ^^  shiners"  and  sometimes  in  large  balls  of 
pyrite.  These  "  shiners  "  occur  generally  in  aggregations  and  either  close 
to  the  top  or  bottom  of  the  clay  bed,  so  that  they  may  be  avoided  to  a 
great  extent. 

At  several  of  the  works  many  kinds  of  sewer  pipe  and  refractory 
materials  are  manufactured.  In  the  entrance  to  the  Laclede  fire  clay 
mine  the  bed  of  fire  clay  may  be  seen  in  relation  to  the  bed  of  sewer- 
pipe  clay.  The  entry  is  driven  in  the  bed  of  fire  clay ;  above  it  is  5 
feet  of  solid  sandstone  with  a  few  inches  of  intervening  beds,  and  over- 
lying the  sandstone  is  the  bed  of  clay  and  clay  shale  used  so  largely  in 
the  manufacture  of  sewer  pipe  and  less  extensively  for  terra  cotta  pot- 
tery and  paint.  Just  at  this  point  the  Loess  clay  has  been  stripped  off 
to  be  used  in  a  mixture  for  the  production  of  sewer  pipes. 

The  production  of  terracotta. — The  terra  cotta  industry  in  Saint  Louis 
is  one  of  the  few  successes  of  its  kind  west  of  the  Mississippi  river. 
Local  clay  is  used  and  an  excellent  grade  of  tlie  ware  is  produced. 
The  demand  for  the  product  is  constantly  increasing. 

Structural  bricJc. — The  structural  brick  works,  with  one  or  two  ex- 
ceptions, are  confined  to  the  city,  from  which,  however,  they  will  be 
driven  before  long  for  want  of  available  material.  The  Loess  clays  are 
used  almost  entirely  and  an  excellent  building  brick  is  produced.  Very 
fine  face  and  ornamental  brick  are  also  made  for  local  use  and  for  ship- 
ment to  distant  points* 
6442  MIN 33 
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IOWA. 


There  are  no  feldspathic  or  igneous  rocks  in  this  State,  bnt  the  sedi- 
mentary clays  are  well  developed.    According  to  Dr.  C.  A.  White, 
/  "  the  clays  of  the  Stat«  may  be  divided  into  the  impure  drift  clays  and 

those  more  or  less  pure,  the  latter  being  found  occupying  their  original 
place  of  deposit  among  the  strata,  but  softened  and  modified  by  expo- 
sure to  the  atmosphere  and  frost.  The  drift  clays  are  always  mechauic- 
ally  mixed  with  other  materials  as  would  be  expected  from  the  circum- 
stances of  their  origin.  The  same  circumstances  have  also  insured  their 
general  distribution  throughout  the  State.  These  clays  evidently 
had  their  origin  in  the  clayey  strata  which  now  underlie  the  drill 
of  Iowa  and  of  Minnesota,  and  in  the  feldspathic  rocks  of  the  latter 
state,  having  been  comminuted  and  moved  to  their  present  position  by 
glacial  action.  Thus,  no  considerable  portion  of  Iowa  is  destitute  of 
materials  for  the  manufacture  of  good  brick,  although  some  parts  are 
more  plentifully  supplied  than  others.  Almost  all  the  brick  are  made 
from  the  drift  clays  which  are  usually  obtained  upon  or  very  near  the 
surface.  They  vary  greatly  in  character  and  value,  a<5cording  to 
the  proportional  amount  of  real  clay  they  contain,  their  different  de- 
grees of  fusibility,  etc.,  but  the  failures  that  so  frequently  occur  in  their 
manufacture  are  due  in  a  great  degree  to  want  of  skill  in  the  vari 
ous  processes  from  the  preparation  of  the  clay  to  the  final  burning. 
In  the  case  of  the  Clermont  clay  the  carbonic  acid  being  expelled  in 
the  process  of  burning,  the  iron  would  be  left  in  the  form  of  a  protox 
ide.  Hence,  probably  the  unchanged  color  of  the  brick,  which  remjiins 
like  a  clay,  of  a  light,  yellowish,  buff  hue.  Judging  from  the  few  sam- 
ples of  these  bricks  that  have  been  examined,  they  are  much  superior 
to  any  yet  seen  in  the  State. 

The  Coal  Measui-e  clays  of  Iowa,  as  well  as  most  other  clays  yet  seen 
in  the  State,  contains  so  much  lime  and  other  fluxes  that  they  are  en- 
tirely unsuited  to  the  production  of  fire-brick. 

Potters^  clay. — The  Coal  Measure  clays  are,  however,  the  best  and 
almost  the  only  important  pottery  clays  in  Iowa.  Among  these  are  the 
potteries  of  Eldorado,  in  Hardin  county,  of  Fairport,  in  Muscatine 
county;  of  Des  Moines;  of  Vernon,  in  Van  Buren  county;  of  Danville,  in 
Des  Moines  county,  and  of  Boonesborough,  in  Boone  county.  Some  of 
the  clayey  beds  of  the  Cretaceous  strata  of  Woodbury  county  have  been 
successfully  used  for  pottery,  but  those  of  the  Coal  Measures  will 
always  fiirnish  the  best  and  most  abundant  materials  for  that  purpose. 

Slute. — No  true  slate  has  been  or  is  likely  to  be  found  in  Iowa.  The 
substance  popularly  called  slate  is  black,  carbonaceous  shale,  which  in 
some  cases  readily  splits  into  thin  sheets,  closely  resembling  roofing 
slate.  It  is  found  in  various  parts  of  the  State  occupied  by  the  Coal 
Measure  formations,  and  occurs  in  beds  of  a  foot  or  two  in  thickness 
among  the  other  strata."(a) 


a  Keport  of  the  Geological  Survey  of  the  State  of  Iowa,  by  Charles  A.  White,  Des 
Ifoines,  1870. 
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Since  the  publication  of  the  foregoing  report  the  development  of  the 
conditions  therein  mentioned  has  been  very  extensive,  and  throughout 
Iowa,  especially  at  Des  Moines,  the  manufacture  of  clay  products  has 
become  one  of  the  most  important  industries  in  the  State.  Tile,  fire- 
brick, sewer  pipe,  and  building  brick  are  now  produced  in  enormous 
quantities  in  Iowa.  The  Des  Moines  Board  of  Trade  has  in  preparation 
a  census  of  these  products,  which,  it  is  regretted,  is  not  yet  available  for 
use  in  this  report,  but  will  appear  shortly. 

KANSAS  AND  NEBBASKA. 

These  States,  lie  for  the  greater  part,  in  the  plains  region.  The  later 
Carboniferous  and  the  Permian  clay-bearing  formations  are  largely  de- 
veloped in  the  eastern  portion,  especially  of  Kansas.  The  Upper  Cretia- 
ceous  clays  are  also  well  developed,  and  these  two  formations  should 
afford  sufficient  material  for  earthenware  products.  In  Nebraska, 
clays  suitable  for  the  manufacture  of  common  bricks  and  earthenware 
are  reported  bi  Cass,  Dakota,  Webster,  Lancaster,  Gage,  and  Jefferson 
counties.    At  Lincoln  the  Loess  is  manufactured  into  a  superior  brick. 

In  Kansas  very  fine  pressed  brick  are  manufactured  in  Junction  City. 
Befractory  days  have  also  been  reported  from  the  eastern  counties,  but 
no  record  of  their  having  been  used  is  obtainable. 

WEST  VIRGINIA. 

This  State  is  entirely  composed  of  the  later  Paleozoic  formation,  and 
abounds  in  the  refractory  clays  for  which  it  is  noted.  All  the  stream 
valleys  contain  good  brick  clays  of  the  dark  colors  peculiar  to  the  pro- 
duct of  the  formations  from  which  they  are  derived. 

The  fire  clays  of  the  Oarboniferous  formation  are  extensively  worked 
and  burned  and  used  in  the  coke  ovens  and  frimaces.  The  principal 
localities  where  they  are  used  are:  Kuzum's  Mills,  Marion  county;  Lost 
Run,  Taylor  county;  Tunnelton,  Preston  county;  Morgantown,  Monon- 
galia county;  near  Cassville,  Wayne  county;  near  Sageville,  Braxton 
county;  Hancock  county,  and  other  localities  within  the  area  of  the 
Goal  Measures.  The  manufacture  of  vitrified  brick  for  paving  has  be- 
come an  important  industry  in  this  state  within  the  past  few  years, 
and  they  are  shipped  by  water  to  many  of  the  states  of  the  Mississippi 
valley,  the  city  of  Bvansville,  ludiana,  being  paved  with  them. 

INDIAN  TEBEITORY. 

Feldspathic  rocks  occur  in  two  localities  in  the  Indian  Territory.  In 
the  vicinity  of  Tishomingo  there  is  an  area  of  100  square  miles  of  white 
and  red  granites,  excessively  decayed  and  overlapped  on  its  southern 
border  by  Potomac-Trinity  formation,  presenting  favorable  conditions 
similar  to  those  of  the  Appalachian  division.  This  field  is  worthy  of 
carefol  investigation  for  kaolin.(a) 

a  See  Notes  on  a  Seconnalssanoe  of  the  Oaichita  Mountain  System  of  Indian  Terri* 
iory,  by  Robert  T.  HiU,  Am.  Jonr.  Sci.,  Aug.,  1891. 


516  MINERAL   RESOURCES. 

The  second  locality  of  feldspathic  rocks  is  in  the  Wichita  moontainB 

« 

in  the  southwest  comer  of  the  State,  upon  the  Oomanche  reservatioii. 
Here  vast  outcrops  of  granite  and  eruptive  rocks  occur,  but  no  obser- 
vations of  kaolin  have  been  reported. 

Indian  territory  and  Oklahoma  present  the  clay-producing  charac- 
ters of  the  Appalachian  Paleozoic  formations  which  extend  into  its 
eastern  half,  of  the  Cretaceous  formations  of  Texas,  which  occur  south 
of  the  mountainous  portion,  and  of  the  Sed  Beds  and  Great  Plains 
formations,  which  mark  its  western  third.  The  occurrence  of  the  felds- 
pathic rocks  in  the  Wichita  mountains  on  the  Comanche  reservation 
and  in  the  Chickasaw  nation  should  result  in  some  Very  good  clay  de- 
posits in  the  sedimentary  beds  which  have  beeu  deposited  around  their 
margins.  Good  brick  can  be  manufactured  from  any  of  the  stream 
deposits,  which  are  very  abundant.  Refractory  clays  also  occur  in  abun- 
dance in  the  Coal  Measures  of  the  northeastern  half  of  the  territory. 

TENNESSEE. 

Professor  SafTord,  the  State  Geologist,  writes :  *<  I  know  of  no  true 
nontransported  kaolin  rock  in  Tennessee.  The  line  separating  the  con- 
glomerate sandstones  from  the  crystalline  feldspar  rocks  very  nearly 
coincides  with  the  boundary  between  Forth  Carolina  and  Tennessee, 
lying  mostly  in  the  former  State;  so  our  chances  for  rock  kaolin  are 
small. 

Tennessee  is  similar  to  Kentucky  in  regard  to  its  day  deposits.  TLe 
Carboniferous  fire  clays  are  abundant  in  the  eastern  portion.  Shale  for 
grinding  (not  utilized)  is  also  abundant.  The  pottery  clays  of  the  Lafay- 
ette and  Eocene  formation  are  extensively  used  and  developed  in  tiie 
western  part.  Brick  are  manufactured  throughout  the  state  frt)m  the 
alluvium  of  the  rivers  which  drain  the  western  flank  of  the  Appalach- 
ians and  Cumberland  plateau  in  east  and  middle  Tennessee,  and  from 
the  Loess  and  Lafayette  clays  in  the  western  portion. 

ARKANSAS. 

The  resources  of  this  State  have  been  recently  portrayed  by  the  ex- 
cellent State  survey  under  Dr.  John  0.  Branner.  According  to  his 
report,  feldspathic  rocks  occur  (1)  in  three  small  outcrops  near  Magnet 
cove,  Benton,  and  Little  Bock;  (2)  as  an  isolated  volcanic  formation  in 
Pike  county,  the  residual  material  of  which  is  not  reported. 

The  known  kaolin  deposits  are  sedimentary,  and  are  described  from 
notes  kindly  furnished  by  Dr.  Branner  under  that  head. 

This  State  contains  the  sedimentary  clays  of  both  the  Atlantic  coastal 
plain  and  of  the  Paleozoic  rocks  of  the  Appalachian  region  type.  The 
former  occupy  the  eastern  and  southern  two-thirds  of  the  State,  while 
the  latter  occur  in  the  mountainous  or  northwestern  third.  Of  the 
sedimentary  clays  of  the  later  rocks  those  of  the  Eocene  Tertiary  are 


GLAY  MATERIALS   OP   THE   UNITED   STATES. 


517 


often  qnite  pore  and  abundant,  and  suitable  for  flue  stoneware,  drain, 
and  common  pottery  clays.  It  is  highly  plastic,  and  while  usually  con- 
taining too  much  iron  for  white  burning,  it  sometimes  affords  a  good 
white  plastic  or  ball  clay  as  used  with  kaolin  in  china-making.  The 
ironware  or  jug  industry  has  been  carried  on  extensively  in  the  State 
at  Benton  and  elsewhere  for  many  years,  and  the  drain  and  title  indus- 
tries are  beginning  to  be  developed.  The  Cretaceous  formations  at 
Arkadelphia  contain  somewhat  similar  clays. 

CtooA  brick  clays  can  be  found  in  all  the  <<  second  bottom"  streams 
of  the  State,  and  are  manufactured  at  Little  Eock,  Texarkana,  Arka- 
delphia, and  elsewhere. 

Excellent  deposits  of  sedimentary  kaolii^s  have  recently  been  dis- 
covered by  the  State  Geologist.    He  famishes  the  following  information : 

Kaolin  is  known  to  occur  in  Pike,  Pulaski,  Saline,  and  Ouachita 
counties.  The  Pike  county  beds  are  on  Vaughan's  creek,  in  township  8 
south,  range  24  west,  section  19.  So  far  as  these  beds  have  been  pros- 
I>ected  they  are  too  thin  (2  feet)  and  too  much  stained  with  iron  to  have 
any  value,  but  their  geologic  and  topographic  position  leads  to  the  be- 
lief that  they  may  be  found  thicker  and  under  a  prospective  covering 
that  will  render  them  valuable.  The  samples  exhibited  in  the  Agricul-' 
tural  department  and  labeled  ^^  Pulaski  county  "  are  from  Pike  county. 
Kaolin  of  this  particular  kind  is  not  known  in  this  State  outside  of  Pike 
county. 

AnalyiU  of  Pike  county,  Jrhan»a$,  kaolin. 
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The  Pulaski  county  kaolin  is  either  modified  bauxite  or  decayexi 
granite.  The  localities  of  the  bauxites  have  already  been  given.  Other 
kaolin  dei)Osits  occur  in  several  localities  in  the  vicinity  of  the  Fourche 
mountain  and  Saline  county  granites,  in  1  north,  12  west;  1  south,  12 
west,  and  2  souths  14  west  There  are  several  localities  in  section  9, 
1  south,  12  west.  The  following  is  an  analysis  of  a  sample  of  kaolin 
from  section  9, 1  south,  12  west: 

Analy$i8  of  Pulaski  county,  Arkansas,  kaolin. 
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The  Ouachita  county  kaolin  deposits  form  regular  beds  interstratifled 
with  other  Tertiary  rocks.  One  important  bed  has  been  examined  in 
township  12  south,  range  18  west,  section  2,  which  has  a  thickness  of 
more  than  12  feet,  the  entire  thickness  not  having  been  seen.  The  out- 
crop of  this  bed  is  exposed  at  but  few  places,  but  it  is  probably  several 
miles  in  length.  The  true  nature  of  this  material  would  hardly  be  sus- 
pected from  its  general  apx>earance  or  from  an  analysis  of  it  as  it  comes 
firom  the  ground,  for  it  resembles  a  sandy  day.  If  the  sand  be  washed 
out  and  the  material  analyzed  it  is  found  to  have  the  same  composition 
as  some  of  the  best  kaolins.  The  following  is  an  analysis  of  the  Ouach- 
ita county  kaolin  after  the  greater  part  of  the  sand  has  been  removed. 
An  analysis  of  a  washed  sample  of  Pennsylvania  kaolin  from  Brandy- 
wine  Summit  is  given  for  comparison: 

Comparative  analyses  of  kaolin. 
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The  writer's  attention  has  recently  been  called  to  a  fire  material  in 
the  Oretaceous  formations  in  the  vicinity  of  Okalona  and  Brownstown, 
which  is  extensively  used  by  the  residents  in  the  construction  oif 
hearths  and  fireplace  backs.  This  is  a  fine-grained  calcareous  sand- 
stone with  glauconitic  grains,  and  known  geologically  as  the  Big 
Deceper  rock.    It  is  worthy  of  investigation. 

TEXAS. 

In  Texas  the  conditions  for  the  occurrence  of  rock  kaolin  are  good. 
In  the  center  of  the  State,  in  Burnet,  Llano,  Oillespie,  and  Mason  coun- 
ties there  are  extensive  outcrops  of  granite  which  is  much  deoomx>osed 
around  its  marginal  contacts  with  the  later  sedimentary  rocks,  and 
also  contains  large  veins  of  feldspar  or  pegmatite.  This  materisd  has 
not  been  studied  with  a  view  to  its  value  for  pottery.  To  the  south,  in 
Edwards  county,  residual  belts  of  very  fine  kaolin  are  known  to  exist, 
from  which  excellent  grades  of  porcelain  ware  have  been  made  in  France. 
The  beds  are  owned  by  a  company,  but  owing  to  distance  firom  trans- 
portation are  not  worked.  Mr.  T.  B.  Oomstock  reports  the  existence 
of  kaolin  as  a  mineral  in  this  region  but  says  nothing  of  the  quantity* 

The  eastern  half  of  the  State  possesses  the  Tertiary  an&  Cretaceous 
clays  of  the  Atlantic  coastal  plain,  affording  many  useful  days.  The 
newest  of  these  is  the  strip  of  coast  prairie  region,  corresponding  in 
age  to  the  Oolumbia  terrace  deposits  of  the  northern  States,  but  here 
in  addition  to  the  clay  occurring  as  terrace  alluvial  dei>osits  in  the  older 
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stream  valleys  of  the  Brazos,  Eed,  Colorado,  and  Trinity  rivers  is  a  strip 
of  littoral  dei)osition  attenuated  along  the  coast.  It  fiimishes  good  brick 
at  Houston  and  elsewhere,  but  is  not  very  well  colored.  The  terrace 
deposits  extending  up  the  streams  interiorward  from  this  coastal  strip 
are  more  varied,  owing  to  the  different  local  conditions  along  the  drain- 
age areas  of  the  streams.  At  Texarkana,  Dallas,  and  Waco  good  brick 
are  made,  but  of  poor  color,  while  at  Austin  very  fine  white  brick  of 
the  Milwaukee  type  are  manufactured. 

At  Dallas  the  Columbia  river  deposits  of  the  Trinity  valley  are  ex- 
tensively burned.  The  product  is  both  deep  red  and  white.  The  writer 
is  convinced  from  recent  examination  of  the  kilns  that  very  superior 
brick  could  be  made  there  by  proper  tempering  and  burning,  although 
the  product  at  present  is  not  of  the  best. 

The  Miocene  or  Fayette  formation  of  Mr.  E.  A.  F.  Penrose,  occurs 
west  of  the  coastal  clays  extending  from  the  Sabine  to  the  Bio  Grande 
near  Eio  Grande  city.  According  to  Mr.  Penrose  the  base  of  this  for- 
mation is  marked  by  clay  beds,  one  of  which  is  55  feet  in  thicknes^'. 
He  states  that  ^^Theseclaysvaryfrom  laminated, chocolate-colored  beds 
to  massive,  light  watery  green,  and  pale  sky-blue  strata.  They  are 
hard,  massive,  of  conchoidal  fracture  and  cut  like  talc.  They  weather 
a  pure  white.  Such  clays  underlie  the  town  of  Eio  Grande  city  on  the 
Bio  Grande,  and  the  climatic  conditions  are  such  that  they  have  become 
indurated  by  the  heat  and  the  dryness  of  the  region  into  a  hard  rock." 

The  geological  horizon  of  these  clays  is  very  nearly  related  to  that  of 
the  Tertiary  clays  of  the  Florida-Carolina  region,  and  they  deserve  the 
fdllest  investigation.  The  writer  remembers  seeing  very  pure  specimens 
of  sedimentary  kaolin  in  Texas,  which  were  alleged  to  have  been  pro- 
cured from  this  formation,  and,  even  should  the  clays  prove  useless  for 
china  kaolin,  it  may  be  of  the  greatest  value  for  pottery,  earthenware, 
brick,  and  tile  clays. 

Outcropping  to  the  westward,  and  geologically  lying  beneath  the 
Fayette  clay  beds,  comes  the  Eocene  formation,  which  is  a  continuation 
of  the  same  strata  from  the  Arkansas  and  Mississippi  region.  This,  as 
elsewhere,  consists  of  unconsolidated  deposits  of  alternations  of  sands 
and  clays.  The  clay  bands  vary  from  a  fraction  of  an  inch  to  a  foot  or 
two  in  thickness,  and  are  of  irregular  extent.  These  clays  in  Texas 
are  whiter  and  more  plastic  than  the  writer  has  seen  them  elsewhere  in 
the  same  formation  in  other  States,  and  are  most  abundant  near  the 
base  of  the  formation,  outcropping  at  its  interior  margin,  and  are  es- 
pecially abundant  in  Cherokee,  Henderson,  Marion,  Van  Zandt,  and 
other  counties  of  northeastern  Texas.  At  present  they  are  burned  in 
a  few  localities  for  stoneware,  but  they  are  often  white  in  burning,  and 
are  admirably  adapted  for  the  tile,  drain,  and  earthenware  industries. 

Excellent  red  pressed  brick  are  now  being  manufactured  at  Elgin, 
east  of  Austin,  from  the  Eocene  clays. 
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Immediately  west  of  and  beneath  the  Eocene  clay  beds,  which  occupy 
eastern  Texas  or  the  timbered  i>ortion  of  the  State,  ai*e  the  great  Creta- 
ceous formations  for  which  Texas  is  noted.  These  occapy  the  area 
known  as  the  Black  and  Grand  Prairie  regions  and  the  Cross  Timbers. 
In  general,  the  clays  are  highly  calcareous  and  of  the  nature  of  the 
material  known  in  l^ew  England  (not  in  "New  Jersey)  as  marl.  In 
analyses  and  composition  these  clays  are  very  similar  to  the  marls  of 
England,  from  which  the  common  London  stock  brick  or  ^<  malm  "is 
made,  although  it  is  little,  if  at  all,  used  in  Texas. 

Beneath  the  Austin  chalk,  whose  western  outcrop  approximately 
corresponds  with  a  line  drawn  through  Sherman,  Dallas,  Waco,  and 
Austin,  there  is  another  clay  deposit  (the  Eagle  Ford  shales  of  the 
writer),  which  north  of  the  latitude  of  Hillsboro  contains  a  very  dark, 
pure  clay,  which  should  be  of  great  value.  It  resembles  in  texture, 
color,  and  geological  horizon  the  fire-clay  beds  of  similar  geological  age 
in  Colorado,  and  should  prove  a  fertile  field  of  investigation.  The  beds 
are  best  exposed  in  the  vicinity  of  Eagle  Ford,  but  continue  northward 
from  that  place,  by  the  way  of  Denison,  and  thence  eastward  down 
Bed  river  on  both  sides,  in  places,  to  the  neighborhood  of  Clarkesville. 

Like  the  Upper  Cretaceous  formation,  the  upper  beds  of  the  Lower 
Cretaceous,  as  seen  in  the  vicinity  of  Fort  Worth,  are  in  general  too 
calcareous  except  for  building,  and  even  these  are  not  of  good  quality, 
the  makers  of  Fort  Worth  preferring  to  use  the  alluvium  of  the  Trinity 
valley.  At  the  base  of  the  Lower  Cretaceous  the  plastic  clays  of  the 
Potomac  formation  occur  in  thin  layers  in  the  Trinity  sand  in  the 
country  of  the  Upper  Cross  Timbers.  Upon  a  recent  expedition  to 
Texas  with  Prof.  L.  F.  Ward,  of  the  U.  8.  Geological  Survey,  we  found 
thin  layers  of  plastic  clay  in  the  Trinity  formation  in  the  vicinity  of 
Bluff  Dale,  Erath  county,  which  gave  rise  to  the  opinion  that  proper 
investigation  of  the  formation,  which  is  predominantly  sandy,  would 
reveal  some  of  the  clay  bands  of  sufficient  thickness  to  be  of  value,  as 
is  their  continuation  into  the  Earitan  clays  of  the  New  Jersey  region. 

The  Carboniferous  and  Permian  beds  of  Texas  should  afford  good 
clays  for  pottery  and  refractory  material. 

Near  Gordon,  Palo  Pinto  county,  a  superior  quality  of  red  pressed 
brick  is  being  made  from  these  clays  for  the  Dallas  and  Fort  Worth 
trade.  The  western  half  of  Texas  consists  of  three  principal  forma- 
tions: (1)  the  Bed  Beds,  (2)  the  Great  Plains  Tertiaries,  and  (3)  the 
Trans-Pecos  mountain  rocks. 

The  Bed  Beds  are  principally  exposed  in  the  Wichita,  Tom  Greene 
and  Abilene  country  east  of  the  eastern  escarpment  of  the  plains. 
They  are  composed  of  mixtures  of  clay,  sand,  gypsum,  and  iron;  the 
general  occurrence  of  the  latter  excludes  them  from  the  category  of 
possible  products,  and  they  are  only  useful  for  brick  and  earthenware. 
These  clays  are  of  great  value  for  the  production  of  various  shades  of  red 
and  vermilion  paints,  which  should  be  manufactured  here.    The  general 
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negative  character  of  the  Great  Plains  Tertiary  formations  for  clay 
prodacts  has  abready  been  commented  upon,  and  this  formation  covers 
the  whole  of  the  Staked  Plains  region  of  Texas. 

In  the  Trans-Pecos  mountainous  region  there  are  valuable  clays  for 
the  manufacture  of  brick,  adobe,  and  earthernware.  The  clays  of 
the  basin  deposits  along  the  Bio  Grande  below  El  Paso  are  well  adapted 
for  these  purposes.  Both  brick  and  adobe  are  manufactured  in  this 
region  for  local  uses. 

The  shales  of  the  Gretaceous  and  Paleozoic  formations  of  the  region 
no  doubt  contain  much  valuable  clay-making  material.  This  is  espe- 
cially true  of  the  Benton  clays,  which  outcrop  in  the  vicinity  west  of 
£1  Paso  near  the  Bound  House,  and  the  writer  thinks  them  worthy  of 
carefdl  inquiry  as  to  their  refractory  qualities. 

The  following  description  of  Texas  clays  from  the  report  of  the  State 
Geologist  is  worthy  of  reproduction: 

<<For  i>ottery  making  there  exist  clays  adapted  to  every  grade,  from 
common  Jug  ware  and  tiling  through  yeUow,  rockingham,  <  G.  G.,' 
white  granite,  or  ironstone  china,  to  china  or  porcelain  of  the  finest 
quality.  Glass  sands  are  also  found  of  a  high  degree  of  purity,  and 
many  other  materials  of  use  or  necessity  in  the  manufacture  of  these 
various  grades  of  goods  are  found  here.  While  the  subject  of  clays 
has  not  yet  received  the  attention  that  it  is  proposed  to  give  it,  numer- 
ous specimens  have  been  secured  and  analyzed,  with  the  result  of 
proving  the  facts  as  stated  above.  Among  the  clays  of  the  division 
known  as  coast  clay  are  some  that  will  answer  for  the  coarser  stone, 
ware,  such  as  jugs,  flower  pots,  drain  tile,  etc.,  and  others  which,  from 
their  refractory  character  are  well  adapted  for  the  manufacture  of  char- 
coal furnaces,  and  possibly  of  sewer  pipe.  The  Fayette  beds,  as  was 
stated  in  their  description  in  the  First  Annual  Beport  of  the  Geological 
Survey  of  Texas,  contain  beds  of  light-colored  clays,  many  of  which 
are  pure  white.  These  beds  of  clay  not  only  underlie  and  overlie  the 
middle  beds  of  Fayette  sandn,  but  are  also  found  interbedded  with  that 
series.  The  excellent  qualities  of  these  clays  were  first  stated  by  Dr. 
W.  P.  Biddell,  of  the  First  Geological  Survey  of  Texas,  under  Dr. 
Shumard.  His  specimens  were  obtained  from  the  Yegua,  in  Washing- 
ton county,  and  in  the  vicinity  of  Hempstead.  Since  that  time  many 
analyses  have  been  made  of  clays  of  various  portions  of  these  beds, 
and  while  some  of  them  are  too  high  in  alkalies  or  fusible  constituents, 
others  are  well  suited  to  the  manufacture  of  all  grades  of  earthenware 
below  that  of  porcelain,  or  French  china,  as  it  is  called.  Glays  of  this 
character  have  been  secured  in  various  localities  from  Angelina  to  and 
below  Fayette  county.  There  are  beds  in  the  Fayette  sands  that  will 
be  of  value  in  glass-making.  Some  of  the  beds  are  composed  of  clear 
angular  quartz  grains  without  a  tinge  of  iron,  having  only  an  occa- 
sional grain  of  rounded  red  or  black  quartz.  In  the  Timber  Belt  beds 
there  are  other  clays  and  sands  well  suited  to  the  manufacture  of 
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earthenware  and  glass.  Most  of  the  beds  of  pottery  clays  of  thfe 
division  examined  so  far  in  eastern  Texas  are,  however,  only  suited  for 
the  coarser  grades  of  earthenware,  but  in  Grimes  and  Eobertson  coon- 
ties  (and  x)ossibIy  in  others  as  well),  clays  of  higher  grade  are  fooDd. 
In  Eobertson  county,  not  far  from  the  town  of  Mexia,  there  is  a  deposit 
of  sandy  clay  which  is  readily  separated,  by  washing,  into  a  kaolin  of 
excellent  quality  and  a  perfectly  pure  quartz  sand.  This  kaolin  has 
been  tested  practically  and  produces  a  good  porcelain. 

"  Potteries  have  been  erected  in  various  parts  of  the  State  within  the 
limits  of  the  Fayette  and  Timber  Belt  beds  for  the  manufacture  of  com- 
mon earthernware,  flower  pots,  etc.,  and  several  are  now  in  successful 
operation.  Among  localities  of  potteries  may  be  mentioned  Lavemia, 
Wilson  county;  Athens,  Henderson  county;  Kosse,  Limestone  county; 
Burton,  Washington  county;  and  others. 

^^  Kaolin. — In  addition  to  the  kaolin  already  mentioned  in  Bobertson 
county,  kaolins  of  excellent  quality  are  found  in  Edwards  and  Uvalde 
counties.  These  are  pure  white  in  color,  somewhat  greasy  to  the  touch, 
and  are  infusible  in  the  hottest  blow-pipe  flame.  Being  practically  free 
from  iron,  they  are  adapted  to  the  making  of  the  best  grades  of  china. 
They  are  free  fr^m  grit  and  every  other  objectionable  impurity.  Acorn- 
parison  of  the  analyses  of  these  kaolins  with  those  of  established  repu- 
tation will  more  fully  show  their  value. 

<^Of  the  other  materials  needed  in  the  manufoM^ture  of  i>ottery  there 
are  deposits  of  feldspar  well  suited  for  glazing;  gypsum  for  the  mana- 
facture  of  plaster  of  Paris  for  molds;  days  suitable  for  the  saggers, 
and  cheap  friel  in  abundance." 

MIOHiaAN. 

Michigan,  Wisconsin,  and  Minnesota  are  the  granite  States  of  the 
northern  tier,  and,  with  the  exception  of  the  latter,  contain  little  or  no 
sedimentary  clays  of  value  except  for  brickmaking.  The  glacial  de- 
posits are  also  developed,  but  its  material  is  poor  except  for  occasional 
brick  material  of  local  value. 

The  granitic  masses  of  the  northern  border  region  have  been  largely 
cleared  of  debris  in  some  localities  or  covered  in  others  by  glacial  de- 
posits. Nevertheless  the  region  presents  good  prospects  of  yielding 
many  fine  kaolin  deposits. 

Excellent  red  brick  are  largely  manufactured  near  Grand  Bapids  and 
used  for  local  and  shipping  trade.  These  brick  are  shipped  in  large 
quantities  to  Ohicago  and  elsewhere. 

WISCONSIN. 

In  Wisconsin  residual  kaolin  deposits  are  found  in  the  valley  scarps 
of  all  the  large  streams  in  the  so-called  drifbless  area.  This  occurs  en- 
tirely as  a  ^^  kaolinized  "  rock,  a  residuum  of  the  underlying  gneisses 
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and  ^anites  of  Archaean  age.  The  occurrence  and  extent  of  these  de- 
posits have  been  thoroughly  described  by  Irving,  whose  paper  (a)  is  an 
admiriekble  practical  manual  of  the  subject  for  the  State. 

With  the  exception  of  the  rock  kaolin  fully  mentioned  in  the  chapter 
on  residual  clays,  Wisconsin  is  void  of  clays  suitable  for  other  than 
brickmaking,  which  is  carried  on  in  several  localities. 

Milwaukee  has  long  been  famous  for  its  white  brick,  which  are  man- 
ufactured from  the  plastic  clays  of  the  vicinity  and  shipped  to  nearly 
every  portion  of  the  Union. 

MINNESOTA. 

According  to  the  State  geological  rex)ort  residual  kaolin  is  found  ex« 
tensively  in  southwestern  Minnesota,  forming  a  layer  at  the  top  of  the 
granite  and  beneath  the  Cretaceous  deposits. 

Most  of  this  State  is  composed  of  formations  unpropitious  for  the 
occurrence  of  large  deposits  of  sedimentary  clays,  but  the  State  Geolo- 
gist has  shown  the  occurrence  of  hurge  deposits  of  pottery  clays  in  the 
Cretaceous  formation  of  Blue  Earth,  Brown,  Gk>odhue,  Olmstead,  Eed- 
wood,  and  Steele  counties  in  the  southwest  i>ortion  of  the  State.  The 
days  vary  in  color  from  a  light  pink  to  a  dark  brown.  Some  of  them 
contain  too  much  lime  to  make  them  of  service  in  the  pottery  industry. 
(See  Geological  Beports  of  Minnesota,  1872^89.) 

THE  OOBDILLEBAN  REGION. 

The  vast  mountainous  area  of  the  western  United  States,  Including 
the  Boeky  mountains  and  the  Sierra  Nevada  and  Great  Basin  regions, 
are  considered  under  this  head,  including  (1)  the  eastern  or  Bocky 
mountain  division,  (2)  the  interior  or  Great  Basin  division,  and  (3)  the 
Pacific  coast  division. 

Here  feldspathic  rocks,  both  granitic  and  eruptive,  abound,  but  be- 
cause of  the  extreme  aridity  and  the  consequent  scarcity  of  water  (with 
local  exceptions  the  chief  agent  in  kaolin  making)  residual  clays  are 
rare,  the  rocks  not  having  undergone  the  excessive  decay  previously 
noted  in  the  eastern  humid  parts  of  the  United  States.  In  the  swales 
or  depressions  of  many  high,  timbered  mountains,  and  on  the  Pacific 
margin,  especially  in  Washington,  where  rainfall  is  greatest,  residual 
kaolins  should  occur  in  great  abundance. 

The  writer  has  been  unable  to  find  reported  occurrences  of  kaolin  in 
Montana,  !N'ew  Mexico,  Trans-Pecos  Texas,  Dakota,  Arizona,  Nevada, 
Washington,  and  Oregon. 

a  On  kaolin  in  Wisconsin  by  Roland  D.  Irring^  Tiansactions  Wisconsin  Academy  of 
BciencMi  Arts  and  Letteis^  Madison,  187S. 
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TIDE  EASTERN  OB  ROCKT  MOUNTAIN  DIVISION'. 

MONTANA. 

The  ordinary  resources  of  the  States  of  the  far  West  have  not  re- 
ceived the  attention  which  will  be  given  after  an  accession  of  greater 
population,  interested  in  other  pursuits  than  the  devdopment  of  the 
precious  metals.  This  is  especially  true  of  Montana,  and  hence  little  is 
known  of  its  clay  resources.  The  shales  of  the  Paleozoic  and  clays 
of  the  Cretaceous  abound  there,  however,  and  theoretically  there  is  no 
reason  why  they  should  not  produce  refractory  and  i>ottery  material 
like  that  of  Colorado.  The  same  may  be  said  of  Wyoming,  and  the  clay 
resources  of  these  States  are  only  awaiting  the  advent  of  clay-workers 
to  be  developed.  Brick  of  inferior  quality  are  now  manufactured  at 
several  places  in  Montana. 

WYOMINa. 

Kaolin  is  reported  in  Carbon  county  near  Soda  lakes  in  great  purity 
and  quantity.    Its  mode  of  occurrence  is  not  stated. 

Fair  plastic  and  fire  clays  similar  to  those  of  the  adjacent  States  occur 
in  Wyoming.  The  brickmaking  industry  has  not  been  largely  developed 
as  yet,  but  an  abundance  of  material  exists. 

Colorado. 

The  eastern  half  is  principally  covered  by  the  Great  Plains  Tertiary 
formations,  which,  however,  have  been  largely  washed  away,  espe- 
cially towards  their  western  border,  down  to  the  underlying  Cretaceous 
clays,  which,  in  the  vicinity  of  Denver  and  Golden,  yield  some  of  tiie 
finest  refractory  clays,  for  crucible  and  furnace  work.  Fine  porcelam 
sedimentary  clays,  of  a  plastic  nature,  however,  are  reported  from  Jef- 
ferson and  Garfield  counties.  Good  brick,  of  weak  colors,  are  made  at 
Denver,  Trinidad,  and  various  places  throughout  the  State. 

Mr.  Whitman  Cross,  of  the  TJ.  S.  Geological  Survey  rei)orts  the  oc- 
currence of  a  large  bed  of  kaolinite  near  Silver  Cliffs,  Colorado, which  is 
the  ifesiduum  of  decomposing  pitch  stone.  It  cx)ntains  about  60  per  cent 
of  soluble  silica,  which  can  be  readily  removed.  The  deposit  should  be 
of  great  value. 

'  north  and  south  DAKOTA. 

With  the  exception  of  the  Black  Hills  region,  the  Dakotas  are  under- 
laid by  the  Upper  Cretaceous  and  Great  Plains  Tertiaries.  The  latter, 
as  we  have  before  mentioned,  are  of  little  value  for  clay- workers,  but  the 
former  possesses  many  clays,  which,  although  generally  calcareous,  are 
often  found  in  sufficient  purity  for  the  manufacture  of  earthen  and  re- 
fractory brick.  The  Paleozoic  shales  of  the  Black  Hills  are  also  suscep- 
tible of  being  ground  into  brick  and  pottery  clays. 
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KEW  MEXIOO. 

This  important  Territory  embracos  a  great  diversity  of  geological 
features.  The  eastern  border  is  a  continuation  of  the  Great  Plains  Ter- 
tiaries,  through  which  the  drainage  has  cut  deeply  in  the  north,  expos- 
ing the  underlying  Cretaceous  clays  and  the  red  beds  in  the  southeast 
I>ortion.  The  beart  of  the  Territory  is  mountainous,  the  main  Colorado 
division  of  the  Eocky  mountains  terminating  in  the  vicinity  of  Santa 
F6,  and  isolated  masses  occurring  thence  southward  to  the  Mexican 
border,  intercepted  by  wide  basin  plains  of  recent  or  Pleistocene  and 
Tertiary  formation,  which  contain  good  brick  and  pottery  clays. 

The  base  of  the  mountains  is  marked  by  the  outcrop  of  the  same  for- 
mation which  produces  the  refractory  clays  of  Colorado,  while  there  is 
no  doubt  an  abundance  of  all  kinds  of  pottery  material  in  the  mountain 
areas. 

At  Socorro  there  is  a  large  manufactory 'of  fireclay  products  and  of 
building  brick. ' 

The  oldest  potteries  in  the  country  are  those  of  the  aborginal  Indians 
of  the  region  who  manufacture  the  peculiar  pottery  and  images,  which 
have  a  large  sale,  and  are  used  by  the  Indian  and  Mexican  population 
fDr  all  kinds  of  domestic  utensils.  The  excellent  aboriginal  pottery 
of  K"ew  Mexico  has  been  described  by  Mr.  Frank  Cushing  in  the  third 
annual  report  of  the  Bureau  of  Ethnology.  The  cooking  and  ordinary 
red  ware  is  made  from  the  stream  alluvia.  The  water  jugs  are  produced 
from  the  excellent  Cretaceous  clays.  All  the  pigments  are  also  native 
to  the  country.  Mr.  Cushing  also  rex)orts  kaolin  near  the  top  of  the 
mesas  of  western  New  Mexico. 

Good  adobes  are  made  from  all  the  valley  soils  and  constitute  the 
chief  building  material  of  the  Territory. 

Brick  of  fair  quality  are  manufactured  at  Socorro,  Las  Vegas,  Raton, 
Eddy,  and  elsewhere. 

STATES    OF    THE    PACTFIC    SLOPE. 

These  States  are  marked  by  the  great  diversity  of  geological  feat- 
ures, which  have  as  yet  been  little  studied  in  relation  to  the  humbler 
resources. 

WASHINGTON. 

The  State  of  Washington  is  principally  composed  of  three  conspic- 
uous geologic  formations:  (1)  The  volcanic  rock  and  debris  which 
largely  constitutes  the  mountains  and  overflows  some  of  the  valleys; 
(2)  the  Laramie-Eocene  littoral  deposits,  which  are  the  chief  clay- 
bearing  beds,  and  (3)  the  later  lacustral  or  basin  deposits,  which  have 
the  general  economic  characteristics  of  the  basin  valleys  of  the  Basin 
region.  Little  or  nothing  has  been  done  to  develop  the  clay  resources, 
but  therA  is  a  great  abundance  of  valuable  clays  in  the  coal-bearing 
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Laramie-Eocene  formation.  In  Washington  are  many  distinct  varieties 
of  clay  which  may  be  made  to  become  merchantable.  Among  the  most 
important  may  be  mentioned  clay  for  brick,  both  pressed  and  rongh,  of 
the  finest  quality,  which  may  be  seen  in  use  throughout  the  State,  all 
of  home  manufacture.  For  the  Washington  product  of  this  character 
there  has  this  last  year  sprung  up  a  keen  and  growing  demand;  clays 
for  stonewares  are  as  good  and  plentiful.  For  more  detailed  informa- 
tion concerning  the  clays  of  this  State,  the  reader  is  referred  to  the  re- 
cent report  of  the  newly  organized  Geological  Survey,  (a). 

IDAHO,  UTAH,  AND  ARIZONA. 

This  region  is  in  part  mountainous,  but  the  seat  of  the  greater  popu- 
lations is  in  the  wide  areas  of  basin  plains  which  cover  much  of  their 
extent,  and  are  composed  of  ancient  lake  sediments  of  the  more  recent 
geologic  periods.  In  som^  cases  these  are  comparatively  free  from 
injurious  ingredients  for  brick  and  pottery  clays,  while  in  others  they 
are  excessive  in  lime  and  other  injurious  alkalies.  Fair  brick  are  man- 
ufactured in  various  places  in  Idaho,  Utah,  and  Arizona,  but  the  prin- 
cipal and  most  economical  structural  material  is  the  useful  adobe, 
which  finds  especial  favor  in  Utah  and  Arizona.  Lately  it  is  claimed 
that  good  kaolins  have  been  found  in  Idaho  and  will  form  a  signifi- 
cant part  of  the  mineral  exhibit  from  that  State  at  the  World's  Colom- 
bian Exposition. 

Native  Indian  pottery  is  also  manufactured  in  Arizona. 

CALIFORNIA. 

More  attention  has  been  paid  to  the  study  of  the  clay  deposits  in  this 
than  in  the  other  Pacific  States. 

The  vast  areas  of  feldspathic  rocks  should  produce  good  kaolins, 
and  some  of  the  valuable  clay  deposits  of  the  State  may  be  of  this 
origin.  Kaolin  is  reported  near  Oalico,  San  Bernardino  county.  The 
following  statement  is  by  Cronise,  in  "The  Ifatural  Wealth  of  Cali- 
fornia": 
»  

^^  Potteries. — There  are  a  number  of  potteries  in  and  around  San  Fran- 
cisco, and  two  or  three  in  other  parts  of  the  State.  The  works  at  the 
Mission  Dolores  manufacture,  from  a  clay  obtained  in  Sacramento 
county,  every  description  of  stoneware,  and  also  wares  for  acid  facto- 
ries, chemical  works,  etc.  The  establishment  at  K"orth  Beach  is  en- 
gaged chiefly  in  making  sewer  pipes.  At  San  Antonio,  Contra  Costa 
county,  there  is  quite  an  extensive  pottery,  where  nearly  every  kind 
of  stone  and  earthenware  is  made,  the  clay  being  obtained  from  a  bed 
near  by.  There  are  also  similar  works  in  Sacramento,  and  at  Antioch, 
Contra  Costa  county,  firebricks  and  crucibles,  besides  stoneware,  being 

a  Mines  and  Minerals  of  Washington.    Annual  Report  of  George  A.  Bethone,  First 
State  Geologist,  Olympia,  1891. 
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made  at  the  latter,  the  material  therefor  being  obtained  from  a  seam  of 
clay  fonnd  in  the  Black  Diamond  Goal  Mine. 

<^  Clays  suitable  for  making  not  only  stone  and  earthenware,  but  also 
the  finer  kinds  of  crockery  as  well  as  fire  bricks,  crucibles,  etc.,  are 
found  in  many  parts  of  the  State,  and  it  is  highly  probable  that  nearly 
everything  required  in  this  line  will  in  course  of  a  few  years  be  supplied 
by  the  local  potteries." 

The  State  Mineralogists'  Eeport  for  the  year  1889  contains  an  article, 
"Clays,"  by  W.  D.  Johnston,  M.  D.,  chemist  of  the  State  Mining  Bureau, 
which  is  a  history  of  clay,  fire  brick,  and  of  pottery  since  it  was  first 
manufactured.    It  contains  the  following: 

"  California  contains  within  her  borders  deposits  of  those  clays  which, 
by  proper  washing,  yield  kaolin.  Some  of  those  which  have  been 
examined  by  the  State  Mining  Bureau  compare  farvorably  with  the 
foreign  clays  from  which  the  noted  porcelains  are  produced. 

^^Examinations  were  made  of  twenty  clays  which  to  the  eye  alone 
gave  promise  of  merit;  of  these  fifteen  were  finally  taken  for  analysis, 
eleven  of  which  are  of  a  character  worthy  of  being  reported  upon,  the 
others  being  worthless  for  pottery. 

"  The  eleven  reported  are:  First,  from  near  Jelon,  Monterey  county. 
It  is  white  with  a  tinge  of  yellow;  when  moist  has  a  yellowish  brown 
color,  semiplastic;  suitable  for  the  production  of  the  finest  grades  of 
terra  cotta. 

"A  sandy  clay  from  Chico,  Butte  county;  white  with  brownish  tinge, 
when  moist  has  a  light  brown  color;  it  also  is  suitable  for  terra  cotta 
work. 

"A  fine  white  clay  from  Amador  county;  very  plastic;  suitable  for 
making  finest  grades  of  porcelain.  This  clay  contains  73.63  per  cent,  of 
pure  kaolin;  24.37  per  cent,  of  the  silica,  is  partially  in  the  hydrated 
state,  and  combined  with  the  other  bases. 

"A  clay  from  Carbondale,  Amador  county;  white  and  plastic;  could 
be  used  for  porcelain ;  contains  76.2  per  cent,  of  pure  kaolin  and  20.83 
per  cent,  of  silica  in  the  hydrated  state. 

"A  fine  clay  from  near  Grass  Valley,  Nevada  county;  suitable  for 
fine  ware;  white  and  plastic;  can  be  made  highly  so  by  working. 

"Another  clay  from  Grass  Valley;  fine  and  white;  suitable  for  any 
purpose,  being  plastic  and  soft;  contains  94  per  cent,  of  pure  kaolin;  3 
per  cent,  of  silica  is  combined  with  the  bases. 

"A  fire  clay  from  the  Clipper  Coal  Mine,  near  Lincoln,  Placer  county; 
it  is  nearly  a  pure  kaolin,  soft  and  unctuous;  would  hold  a  large  per- 
centage of  siliceous  material. 

"A  fire  clay  from  Carbondale,  Amador  county;  this  is  also  nearly  a 
pure  kaolin;  the  original  sample  held  70  per  cent,  of  coarse  siliceous 
material. 

"A  clay  from  near  Daggett,  San  Bernardino  county;  soft,  white, 
and  very  plastic;  contains  a  large  percentage  of  alumina.    In  produc- 
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ing  porcelain  firom  this  clay  a  large  per  cent,  of  silica  wonld  be  re- 
quired;  also  additions  of  lime.  In  experiments  conducted  at  San 
Diego,  x>o^c6^^^i^  o^  good  character  was  made  from  clay  beds  fonnd 
near  Daggett. 

<<An  aluminous  clayey  body  from  the  sulphur  banks  of  Lake  county. 
It  is  soluble  in  sulphuric  acid,  the  silica  readily  separating  out;  it  could 
be  cheaply  manufactured  into  alum.  This  clay  is  well  adapted  Judged 
from  our  original  sample,  for  use  in  sizing  pax>er. 

"  The  deposit  in  Carville,  Trinity  county,  is  not  strictly  a  clay,  though 
white,  soft,  and  somewhat  plastic;  under  intense  ignition  it  slightly 
agglutinates,  and  after  cooling  feels  sandy;  it  resembles  more  nearly 
in  character  the  Japanese  clays  exhibited  in  the  International  Exhibi- 
tion of  1876;^ 

OREGON. 

According  to  the  of&cial  report  of  the  State  Board  of  Agriculture, 
published  in  1888,  upon  the  resources  of  the  state,  brick  clays  are  com- 
mon throughout  the  state.  The  Loess  of  the  Willamette  valley  is  used 
for  brickmaking,  and  is  found  to  answer  the  purpose  tolerably,  although 
it  is  very  fusible.  It  furnishes  the  material  for  the  Portland  and  the 
East  Portland  kilns.  In  Clatsop  county  a  fine  deposit  of  potters'  clay 
occurs,  which  was  lately  worked  by  the  Portland  Pottery  Company. 
The  geological  occurrence  of  this  deposit  is  not  given. 


NATURAL  AND  ARTIFICIAL  CEMENTS. 

By  Spkncer  B.  Newberry. 

Cements  ased  for  bailding  purposes  are  compounds  of  lime  with  silica 
and  alumina,  obtained  by  subjecting  natural  or  artificial  mixtures  of 
carbonate  of  lime  and  clay  to  a  high  heat,  and  grinding  the  product  to 
a  fine  x>owder.  The  value  of  cements  depends  upon  their  property, 
after  mixing  to  a  paste  with  water  and  allowing  this  to  set  in  air,  of 
hardening  under  water  to  a  stone-like  mass. 

Le  Ghatelier  has  shown  that  the  chief  active  agent  in  all  kinds  of 
cement  is  a  tricaldum  silicate,  GaaSiO^,  which  with  water  becomes 
hydrated,  and  solidifies  to  a  hard  crystalline  mass.  Calcium  aluniinate 
and  ferrate  are  also  formed,  but  probably  take  little  part  in  the  setting 
of  the  cement.  The  above-mentioned  silicate  contains  26.4  per  cent,  of 
silica,  and  for  its  production  a  mixture  containing  16.6  per  cent,  of  silica 
and  83.4  per  cent,  of  carbonate  of  lime  would  theoretically  be  required. 
As  this  silicate  is  very  infusible,  such  a  mixture  could  be  heated  to  a 
white  heat,  and  at  this  temperature  all  the  silica  and  lime  would  com- 
bine, forming  a  Portland  cement,  showing  maximum  hardening  proper- 
ties. For  cement-making  purx)Oses,  however,  silica  is  chiefly  available 
in  the  form  of  clay,  which  contains  also  a  large  percentage  of  alumina 
and  iron  oxide;  these  can  also  combine  with  lime,  and  in  general  it  may 
be  said  that  a  mixture  of  carbonate  of  lime  and  clay,  in  which  the  clay 
amounts  to  20  to  22  per  cent,  of  the  whole,  will,  when  burned  at  a  very 
high  temperature,  yield  a  Portland  cement 

Argillaceous  limestones  occur  in  various  parts  of  the  world,  but  are 
rarely  found  to  contain  the  exact  proportion  of  clay  necessary  to  yield 
Portland  cement  K  the  clay  is  present  in  small  amount,  the  stone  will 
slake  after  burning,  yielding  so-called  hydraulic  lime,  which  will  harden 
to  some  extent  under  water.  Usually  the  limestones  containing  a  con- 
siderable proportion  of  clay  show  a  much  higher  percentage  than  that 
required  for  Portland  cement.  Such  stones,  if  burned  at  the  high  heat 
necessary  to  bring  all  the  lime  into  combination,  would  fiise  into  a 
glassy  slag,  possessing  no  setting  or  hardening  properties.  K  burned 
at  a  lower  heat,  however,  a  considerable  combination  takes  place, 
the  excess  of  clay  and  part  of  the  lime  remaining  uncombined.  The 
product  does  not  slake  with  water,  but  after  griiiding  to  i>owder  fur- 
nishes a  quick-setting  hydraulic  cement,  which,  though  greatly  in- 
ferior to  the  slow-setting  Portland  in  ultimate  hardness  and  strength, 
is  still  very  valuable  for  building  purposes.    Such  cements  form  the 
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chief  supply  of  hydraulic  material  in  this  country,  and  are  made  from 
argillaceous  limestones  generally  containing  a  large  x)ercentage  of  mag- 
nesia. 

Practically  all  the  Portland  cement  of  the  world  is  made  from  arti- 
ficial mixtures  of  carbonate  of  lime  (chalk,  marl,  etc.)  with  clay;  for  it 
is  only  by  means  of  such  artificial  mixtures  that  it  is  possible  to  secure 
the  exact  proportions  necessary  to  withstand  the  high  temperatore 
required,  and  to  produce  a  perfectly-combined  product. 

Gements  may  then  be  divided  into  two  general  classes: 

(1)  Hydraulic  cement,  made  from  naturally-occurring  argillaceons 
limestones,  burned  at  a  moderate  heat. 

(2)  Portland  cement,  made  from  artificial  mixtures  of  chalk,  marl, 
etc.,  with  clay  or  ground  shale,  and  burned  at  a  very  high  heat. 

HTDBAULIC  CEMENT. 

Natural-rock  cements  are  made  in  enormous  quantities  at  varioos 
points  in  the  TJnited  States,  the  product  for  1891  having  reached  the 
total  of  7,767,979  barrels.  The  most  important  centers  of  production 
are,  in  the  order  of  their  importance,  the  Ulster  county  region  in  New 
York;  the  Louisville  region  in  Kentucky  and  Indiana;  Erie  county,  New 
York  J  Lehigh  county,  Pennsylvania;  Milwaukee,  Wisconsin;  and  La 
Salle  county,  Illinois.  Considerable  quantities  are  also  made  in  Onon- 
daga county,  New  York;  at  Fort  Scott,  Kansas;  near  the  Potomac  river 
in  Maryland  and  West  Virginia;  and  in  eastern  Ohio,  and  smaller 
amounts  in  Georgia,  Minnesota,  New  Mexico,  Texas  and  Utah. 

In  most  localities  the  rock  used  is  a  shaly  limestone,  usually  containing 
a  high  percentage  of  magnesia.  In  New  York  the  stone  is  found  at  the 
top  of  the  Salina  group,  below  the  lower  Helderberg.  The  outcrop  of 
this  rock  extends  northward  along  the  Hudson  nearly  to  Albany,  tiien 
westward  through  the  central  part  of  the  state  to  Buffalo.  It  is  exten- 
sively worked  at  several  points,  chiefly  in  Ulster,  Onondaga,  and  Eiie 
counties.  The  same  geological  formation  furnishes  the  material  used 
on  the  Ohio  river  and  at  Milwaukee,  Wisconsin.  The  cement  rock  of 
eastern  Pennsylvania  and  La  Salle,  Illinois,  belongs,  however,  to  an 
older  formation,  being  the  limestone  of  the  Oalciferous,  below  the  Tren- 
ton, and  lying  between  the  Cambrian  and  the  ordinary  Silurian  rocks. 
In  eastern  Ohio,  cement  is  made  from  a  bed  of  limestone  of  the  Car- 
boniferous period,  which  lies  between  the  Pittsburg  and  Meigs  Greek 
coals. 
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The  general  character  of  the  cement  rocks  may  be  seen  from  the  fol. 
lowing  analyses,  taken  in  part  from  the  Geological  Survey  reports  of 
the  several  States: 

Jnalyses  of  hydraulic  limestones. 


Carbonate  of  lime 

Carbonate  of  masnieaia 

SiUca 

AlxuniMa 

Oxide  of  iron 


Roften- 

dale. 

K    Y. 

(Oilinorf. 


Per  cent. 

46.00 

17.76 

27.70 

2.34 

1.26 


Ronen- 

dnle, 

X.  Y. 


Cumber- 
land,      La  Snlle, 
Md.      «       111. 
(Gilmore.) 


Per  eeiit. 

30. 72 

85. 10 

19.64 

7.52 

2.38 


Per  cent. 
41.80 

8.60 
24.74 
16.74 

6.30 


Bellaire, 
Ohio. 


Per  cent. 
42.25  i 
31.98  ' 

1}      22.18^; 


Per  cent. 

46.52 

26.40 

16.41 

5.44 

3.38 


Harriaon  i 
county,  ' 
Iowa. 


Per  cent 
62.21 


30.35 
5.00' 


Coplay, 

Lebigh 

county, 

Pa. 


Per  cent. 

74.12 

2.41 

15.03 

3.97 

L93 


This  table  shows  that  the  cement  rocks  used  at  the  principal  centers 
of  production  are  generally  very  high  in  maguesia.  This  is  not  re- 
garded as  a  divsadvantage  in  the  manufacture  of  common  cement,  but 
would  be  fatal  to  the  use  of  these  rocks  in  making  Portland,  in  which 
more  than  3  or  4  per  cent,  of  magnesia  is  said  to  render  the  cement  lia- 
ble to  lose  its  strength  and  crack  to  pieces  after  hardening.  The 
analysis  of  the  stone  used  at  Coplay,  Pennsylvania,  however,  shows 
little  magnesia,  and  nearly  the  exact  proportions  of  silica  and  alumina 
for  a  correct  Portland  cement  mixture;  in  fact,  Portland  cement  is 
actually  made  in  large  quantity  from  natural  rock  at  that  locality. 

The  manufacture  of  hydraulic  cement  is  a  comparatively  simple  ope- 
ration. The  stone  is  burned  in  vertical,  continuous  kilns.  In  some 
cases  the  fuel  is  charged  with  the  rock  into  the  kiln ;  it  others  the  fuel 
is  burned  in  separate  fireplaces  and  the  flame  allowed  to  pass  up 
through  the  charge.  The  clinker  is  drawn  from  the  bottom,  cooled, 
sorted,  and  finely  ground  between  horizontal  or  vertical  millstones. 
Such  cement,  when  mixed  with  water  to  a  stiff  paste,  will  generally  set 
in  less  than  one-half  hour,  and  after  seven  days  in  water  should  show 
a  tensile  strength  of  60  to  100  pounds  per  square  inch. 

The  production  of  hydraulic  cement  in  this  country  during  1891  shows 
a  slight  increase  over  that  of  1890.  The  price  of  the  product  in  most 
localities  has,  however,  fallen  decidedly,  and  at  some  points  has  reached 
80  low  a  figure  as  twenty  to  twenty-five  cents  per  barrel  (in  bulk)  at  the 
mill.  It  is  impossible  that  the  manufacture  at  this  price  can  yield  a 
profit.  The  cause  of  this  depressed  condition  of  theindustry  isperhaps 
in  part  the  increased  use  of  Portland  cement,  the  importations  of  which 
for  1891  show  an  increase  of  more  than  400,000  barrels  over  those  of 
1890.  In  Ulster  county.  New  York,  the  production  shows  a  slight  in- 
crease, one  new  company  at  Rosendale  having  been  added  to  the  list 
of  producers.  In  Onondaga  county  and  Erie  county,  New  York,  the 
production  has  also  increased.  Moderate  increase  is  also  to  be  observed 
in  Illinois,  Ohio,  and  Wisconsin,  and  a  very  decided  gain  in  Pennsyl- 
vania, while  in  the  Louisville  region  and  in  Kansas  and  Maryland  the 
production  has  declined.  The  only  new  works  established  during  the 
year  are  that  at  Eosendale,  mentioned  above,  one  at  Cumberland, 
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Maryland,  and  one  at  Salt  Lake  City,  Utah,  the  last  of  which  prodaoed 
5,000  barrels  near  the  close  of  the  year. 

The  following  notes  are  apx>ended,  referring  to  the  present  state  of 
the  cement  industry  in  various  localities. 

Alabama. — ^No  cement  is  at  present  made  in  this  State.  A  company 
at  Birmingham  formerly  attempted  to  make  cement  from  blast-furnace 
slag  and  imported  Portland,  but  these  experiments  have  been  aban- 
doned. 

Kansas. — The  old  works  at  Fort  Scott,  which  have  been  owned  for 
many  years  by  a  succession  of  companies,  are  now  operated  «by  the 
Kansas  City  and  Fort  Scott  Cement  Company.  This  company  also  has 
works  at  Kansas  City,  Missouri,  but  has  not  produced  cement  at  that 
point  for  two  years.  New  works  were  built  at  Fort  Scott  about  two 
years  ago  by  the  Fort  Scott  Cement  Manufacturing  Company.  These 
two  companies  now  make  all  the  cement  produced  in  Kansas. 

Maryla/nd. — The  Cumberland  and  Potomac  Cement  Company  began 
operations  at  Cumberland  in  December,  1891. 

Missouri. — The  works  at  Silica  are  now  standing  idle. 

Ohio. — Cement  is  manufactured  at  Bellaire,  Belmont  county,  and 
l^ew  Lisbon,  Columbiana  county,  in  the  eastern  part  of  the  State;  none 
is  now  produced  in  the  neighborhood  of  Sandusky. 

Tennessee. — ^o  cement  is  now  made  in  the  State.  The  works  of  the 
Howard  Company,  of  Chattanooga  are  at  Cement,  Georgia.  At  a 
point  2  miles  north  of  Erin,  Houston  county,  a  considerable  quantity 
of  cement  rock,  claimed  to  be  of  good  quality,  has  been  quarried,  but 
the  manufacture  has  not  yet  been  commenced. 

Virginia. — ^Companies  are  being  organized  to  develop  large  deposits 
of  cement  rock  in  Botetourt  county,  and  at  Savemake. 

The  following  table  gives  the  total  amounts  and  values  of  hydranlic 
cement  produced  in  the  various  districts  during  the  years  1890  and 
1891.    (The  values  given  include  the  price  of  barrels.) 

Product  of  hydraulic  cement  in  1890  and  1891, 


Georgia,  Cement,  Bartow  County 

Illinois.  Utica,  and  La  Salle  

Indiana  and  Kentucky 

Kansan  and  Missouri 

Maryland , 

Minnesota 

New  Mexico , 

New  Yorli: 

Oitondaga  County 

Ulster  County 

Schoharie  County , 

Erie  County  ....' 

Ohio 

Pennsylvania , 

Texas 

Utah 

Virginia  and  West  Virginia 

Wlsconain 

Total , 


No.  of 
works. 


1 

2 

12 

2 

4 
1 
1 

8 
17 
1 
4 
2 
6 
1 
1 
2 
2 


67 


1890. 


Barrels. 


40,000 

863, 117 

1,533,670 

175,000 

223,209 

87,&'>0 

33,750 

202,086 
2, 683,  579 

25,357 
765,734 

67,000 
565,000 

40,000 


Value. 


1891. 


Barrels. 


60,000 
616.065 


$40,000 

202,784 

1, 150, 184 

122,500 

203,785 

66,737 

38,760 

190,968 
2, 213, 982 

20,286 
660,277 

66,000 
484,900 

40,000 


46,000 
206,422 


7,441,116 


5,676,675 


40,000 
409.877 
1,613,009 
185,000 
213,900 
101, 875 

88,760 

800.941 
2,815,010 

27,065 
788,300 

70,000 
605,000 

40,000 
6,000 

40,000 
530,982 


7,767,979 


Value. 


$40,000 

276.931 

963,456 

94,000 

195.065 

76.406 

33,750 

107,344 

2,252,008 

21,644 

675,283 
68,600 

596,600 
40,000 
10,060 
83,000 

179,145 


6,618,80 
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The  manafactnre  of  Portland  cement  is  carried  on  in  Europe,  chiefly 
in  England,  Oermany,  and  France,  on  an  enormous  scale.  The  produc- 
tion in  Oermany  during  the  past  year  is  estimated  to  have  been  over 
10,000,000  barrels.  The  demand  for  this  valuable  product  in  the  United 
States  IB  rapidly  increasing,  as  is  shown  by  the  increased  imports,  about 
3,000,000  barrels  having  been  imported  during  1891.  The  manufacture 
of  Portland  cement  in  this  country  is  still  in  its  infancy,  but  is  undoubt- 
edly destined  to  become  an  industry  of  the  greatest  importance.  Be- 
tums  from  manufacturers  show  the  total  production  in  the  United 
States  to  have  been  about  450,000  barrels,  but  much  of  this  is  probably 
not,  strictly  speaking,  true  Portland  cement.  In  view  of  the  probable 
future  importance  of  the  industry,  a  brief  sketch  of  the  materials  and 
processes  generally  employed,  and  of  the  history  and  growth  of  the 
manufetcture  in  this  country  up  to  the  present  time,  may  not  be  without 
interest. 

Materials. — ^For  the  manufacture  of  Portland  cement  some  compara- 
tively pure  form  of  carbonate  of  lime  and  a  siliceous  clay,  free  from  sand, 
are  required.  In  England  chalk  and  clay  from  the  river  Medway  are 
generadly  used;  in  Germany  calcareous  marls,  which  are  mixtures  of 
carbonate  of  lune  and  day,  or  marly  limestones,  form  the  most  common 
material.  As  a  source  of  carbonate  of  lime,  limestone  is  not  generally 
advantageous,  owing  chiefly  to  the  cost  of  quarrying  and  grinding  it 
and  to  the  high  percentageof  magnesia  which  it  often  contains.  Some 
soft  and  pulverulent  material,  like  chalk  or  shell  marl,  is  preferable  for 
many  reasons.  Clay  for  cement-making  must  be  siliceous,  like  ordinary 
blue  clay,  not  rich  in  alumina  like  kaolin  or  china  clay,  and  must  also 
be  free  from  sand  or  grit.  Materials  suitable  for  Portland  cement  manu- 
facture occur  in  great  quantities  in  various  parts  of  the  United  States. 

Process  of  manufacture. — ^The  carbonate  of  lime  and  clay  are  inti- 
mately mixed,  in  such  proportion  that  the  cement  after  burning  shall 
contain  from  60  to  64  per  cent,  of  lime.  This  variation  is  not  arbitrary, 
but  depends  upon  the  composition  of  the  clay  employed;  highly  sili- 
ceous clays  requiring,  in  general,  the  use  of  a  higher  proportion  of  lime 
than  those  richer  in  alumina.  The  proper  composition  of  the  mixture 
must  be  determined  with  great  accuracy  by  exi)eriment,  and  closely 
adhered  to,  since  a  variation  of  one  per  cent,  of  lime  in  the  charge  will 
greatly  affect  the  properties  of  the  resulting  cement.  The  material  is 
mixed  in  a  wet,  semi-wet,  or  dry  condition.  The  operation  of  mixing 
must  be  most  thorough,  and  carelessness  in  this  regard  is  one  of  the 
most  common  causes  of  failure.  With  certain  materials  it  is  some- 
times necessary  to  add  a  small  percentage  of  flux,  such  as  soda-ash,  m 
order  to  bring  about  proper  combination  during  the  burning. 

The  mixture  is  usually  molded  into  bricks  and  dried,  then  charged 
with  the  proper  proportion  of  coke  into  vertical  kilns,  somewhat  like 
those  used  for  burning  lime,  and  burned  at  an  inten&e  ^hitj^\i»dX»l^^ 
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eeveral  hoars.  These  kilns  are  usually  intermittent,  and  require  sev- 
eral days  for  each  oi>eration  of  charing,  burning,  and  cooling.  In 
Germany  the  Hoffmann  ring- furnace  is  largely  used;  this  consists  of  a 
series  of  chambers  connected  with  a  central  stack.  The  chambers  are 
filled  and  emptied  successively,  the  heat  of  the  burned  clinker  in  one 
chamber  being  utilized  to  dry  the  moist  fresh  material  in  another.  This 
form  of  furnace  is  especially  applicable  where  fuel  is  costly  and  labor 
cheap. 

Various  forms  of  continuous  furnaces  have  been  designed,  and  have 
been  used  with  varying  degrees  of  success.  In  these  the  material  and 
fuel  are  charged  at  the  top,  and  the  burned  clinker  periodically  with- 
drawn from  the  bottom,  as  is  usually  done  in  burning  common  hydran- 
Uc  cement.  The  Dietzsch  kiln,  or  Etagen-ofen,  is  one  of  the  most  suc- 
cessful furnaces  operating  on  this  plan.  The  great  obstacle  to  the  ase 
of  continuous  kilns  is  the  tendency  of  the  charge,  at  the  high  temi)era- 
ture  employed,  to  cake  together  and  stick  to  the  walls  of  the  shaft,  refus- 
ing to  descend  regularly,  and  necessitating  frequent  stoppages  to  cat 
out  the  obstructions  formed. 

Within  a  few  years  many  efforts  have  been  made  to  burn  the  cement 
mixture,  in  the  form  of  dust,  in  an  inclined  rotary  cylinder  heated  by  a 
blast  of  air  and  gaseous  fuel,  the  material  being  continuously  run  in  at 
one  end,  and  issuing  as  burned  clinker  at  the  other.  This  process  was 
patented  by  Mr.  Frederick  Bansome,  in  England,  in  1885,  and  has  been 
subsequently  modified  and  improved  by  others.  Many  difficulties  have 
been  met  with  in  carrying  out  this  plan,  and  the  process  can  not  be 
said,  as  yet,  to  have  been  completely  successful  at  any  of  the  several 
localities  where  it  has  been  tried.  It  would  seem,  however,  to  be  the 
most  rational  method  of  carrying  on  the  burning  of  cement,  since  it 
effects  an  enormous  saving  in  time  and  labor,  and  allows  the  tempera- 
ture to  be  regulated  far  more  exactly  than  is  possible  in  the  older  pro- 
cesses. The  rotary  furnace  has  been  introduced  at  three  or  four  points 
in  the  United  States,  but  its  success  has  not  yet  been  definitely  proved. 
If  it  can  be  made  successful,  it  is  undoubtedly  the  process  for  this 
country,  owing  to  the  very  great  saving  of  labor  which  it  accomplishes, 
and  it  remains  with  American  engineers  to  overcome  the  difficulties 
which  have  thus  far  barred  the  progress  of  this  promising  process. 

After  burning,  the  clinker  must  be  crushed,  and  ground  to  an  extremely 
fine  powder. 

Only  the  finest  dust  has  any  value  as  a  cement  matenal,  the  coarser 
particles  showing  no  hardening  power,  and  acting  like  so  much  sand. 
Horizontal  buhrstones,  like  those  formerly  used  in  flour-mills,  are  found 
to  be  most  effective  in  producing  a  maximum  of  dust.  The  operation 
of  grinding  is  a  somewhat  costly  one,  as  great  power  is  required  and 
the  stones  must  be  frequently  dressed.  The  following  table,  taken  from 
the  records  of  the  cement-testing  laboratory  of  the  College  of  Civil  En- 
gineering, Cornell  University,  shows  the  results  of  tests  of  the  fineness 
of  8ome  of  the  best  knowii  bT&ii^<&  oi  c^^isi^\i\K 
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Number. 

Meshea 

per 
square 

ioch. 

Dvker- 
fioflTa 
(Ger- 
Dian). 

K.  B.  AS. 

10.8 
12.5 
14.3 
62.4 

White's 
(Eng- 
Uah). 

Millen'a 
(Ameri- 
can). 

Saylor'a 

(Ameri- 

cau>. 

1 

2,500 

6,400 

32.000 

Dust. 

0.6 

6.2 

23.5 

62.7 

7.2 
10.8 
14.9 
67.1 

4.3 
10.1 
1U.4 
66.2 

0.5 

14.1 
26.0 
59.4 

1  2 

3 

4 

History  of  the  Portland  cement  industry  in  America, — Although  Port- 
land cement  has  been  manofactured  in  England  since  1824,  the  date  of 
Aspdin's  patent,  it  is  only  within  the  past  twenty  years  that  attempts 
have  been  made  to  introduce  the  industry  into  this  country.  The  first 
efforts  in  this  direction  were  those  of  the  late  Mr.  D.  0.  Saylor,  who  in  1872 
began  to  experiment  on  the  manufacture  of  Portland  cement  at  Goplay, 
Pennsylvania.  These  experiments  proved  successful,  and  in  1875  the 
first  American  Portland  was  placed  on  the  market.  The  process  was 
subsequently  greatly  improved,  and  the  manufacture  is  now  carried 
on,  on  a  considerable  scale,  by  the  original  company,  and  by  several 
other  firms  in  the  same  neighborhood.  The  material  used  is  the  nat- 
ural cement  rock,  which  contains  approximately  the  required  propor- 
tions of  lime  and  clay.  The  composition  of  the  mixture  is  made  uni- 
form by  suitable  additions  of  a  pure  limestone.  Portland  cement  is 
now  manufactured  at  six  works  in  Lehigh  county;  the  product  for  1891 
amounted  to  about  250,000  barrels,  or  more  than  one-half  of  the  total 
American  production. 

Another  name  closely  connected  with  the  history  of  Portland  cement 
manufacture  in  this  country  is  that  of  Mr.  D.  Millen,  originally  of  Syr- 
acuse, New  York.  While  engaged  in  the  manufacture  of  sewer  pipe 
at  South  Bend,  Indiana,  in  1874,  his  attention  was  attracted  to  the  de- 
posits of  shell  marl  which  are  of  frequent  occurrence  in  that  neighbor- 
hood, and  he  began  experiments  on  the  manufacture  of  cement.  In 
1877  the  first  kiln  was  built,  and  in  the  following  year  cement  was  sup- 
plied from  the  works  to  the  United  States  Qovemment,  and  used  in  the 
construction  of  the  Bock  Island  arsenaL  In  1886  Mr.  Millen  returned 
to  Syracuse,  and  purchased  a  large  bed  of  marl  and  clay  at  Warner's, 
12  miles  west  of  the  city,  the  existence  of  which  had  been  revealed 
many  years  before  by  the  work  of  widening  the  Erie  canal.  The  works 
at  South  Bend  were  subsequently  sold  to  the  company  at  present  oi>er- 
ating  them.  At  Warner's  a  large  plant  was  put  up,  at  which  during 
the  past  year  60,000  barrels  of  cement  were  made.  The  works  have 
lately  been  purchased  by  a  Pennsylvania  company,  and  Millen  and 
Sons  have  removed  to  Wayland,  Steuben  county,  New  York,  where 
they  are  said  to  have  found  a  deposit  of  white  marl  and  clay  covering 
more  than  300  acres.  They  are  building  a  large  plant  at  this  point,  and 
expect  to  produce  300  bsurrels  a  day  by  October,  1892.  Large  works 
have  lately  been  erected  at  Warner's  by  a  Syracuse  company,  at  a 
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X>oint  about  one  mile  west  of  the  older  factory.  At  these  works  the 
process  of  boming  the  cement  in  rotary  furnaces,  using  a  jet  of  petro- 
leum as  fuel,  is  in  operation,  and  appears  now  to  be  completely  success- 
ful, though  many  obstacles  have  been  encountered.  At  the  other  works 
at  Warner's  the  old  form  of  vertical  kilns  is  employed. 

Several  smaller  Portland  cement  works  have  also  been  established 
in  other  States,  as  follows  : 

Ohio. — ^At  Harper,  near  Bellefontaine,  Logan  county,  an  immense 
bed  of  shell  marl  exists,  covering  at  least  500  acres.  Works  were  built 
there  in  1887,  and  have  since  been  in  successful  operation.  At  this 
factory  a  large  Dietsch  continuous  kiln  is  used,  the  only  one  in  this 
country.  Portland  cement  is  also  made  by  a  company  in  Columbus, 
from  lunestone  and  clay,  with  addition  of  blast-furnace  slag. 

Pennsylvania. — In  addition  to  the  extensive  works  in  Lehigh  county, 
already  mentioned,  a  factory  has  lately  been  established  by  a  Pittsburg 
company  at  Wampum,  Lawrence  county.  The  materials  used  at  that 
point  are  limestone,  marl,  and  clay. 

Oalifomia, — ^The  works  at  Santa  Cruz,  started  five  years  ago,  are 
not  now  in  operation.  The  material  which  occurs  in  great  abundance 
at  this  point  is  a  so-called  ^^  coralline  rock,"  which  is  quite  soft,  and 
contains  over  90  per  cent,  of  carbonate  of  lime.  It  is  undoubtedly  an 
excellent  cement  material.  Efforts  are  being' made  to  reestablish  the 
works  on  an  enlarged  scale.  At  Jamul,  San  Diego  county,  the  manu- 
facture of  Portland  cement  was  begun  during  the  past  year,  but  has 
not  yet  reached  any  considerable  proportions. 

Oregon. — ^The  works  at  Portland  have  not  been  in  operation  for  about 
three  years,  owing  to  litigation  among  the  stockholders  of  the  company. 
This  cement  was  formerly  made  f^om  natural  rock,  the  burning  of 
which  was  carried  on  in  a  rotary  furnace. 

DaJcota. — Works  were  established  at  Yankton,  South  Dakota,  in 
1890,  and  produced  over  30,000  barrels  during  the  past  year.  The  ma- 
terials used  are  stated  to  be  chalk  and  clay. 

Colorado. — The  works  of  the  Denver  Portland  Cement  Company  have 
been  in  operation  for  several  years,  and  their  capacity  has  lately  been 
largely  increased.  The  material  used  is  a  finely-divided  calcareous 
marl,  brought  from  the  foothills  near  Morrison,  12  miles  from  Denver. 
This  marl  is  found  in  extensive  deposits  resulting  from  the  disintegra- 
tion of  a  shaly  lime  rock  through  atmospheric  influences.  It  contains 
about  60  per  cent,  of  carbonate  of  lime.  The  deficiency  of  lime  is  sup- 
plied by  the  addition  of  a  suitable  proportion  of  finely  ground,  pure 
limestone. 

New  York. — Works  have  been  established  within  the  past  year  at 
Tompkins  Cove,  Bockland  county,  but  are  working  thus  far  only  on  an 
exx>erimental  scale.  A  plant  has  been  erected  by  one  of  the  large 
Pennsylvania  companies  at  Jordan,  a  few  miles  west  of  Warner's.  At 
the  works  of  the  BufEalo  Cement  Company  the  harder  portions  selected 
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from  the  ordinary  hydraulic  cement  clinker  famish  a  Portland  cement^ 
more  than  20,000  barrels  of  which  were  produced  in  1891. 

The  following  table  shows  the  amount  and  value  of  Portland  cement 
produced  in  the  United  States  during  1890  and  1891 : 

Product  of  Portland  cement  in  1890  and  1891, 


BUtet. 


CaUfornia 

Colorado 

Dakota 

Indian* 

New  York... 

Ohio 

PennsylTanl* 

Total... 


Ko.of 
works. 


1 
1 
1 
1 
5 
2 
6 


17 


1890. 


Barrels. 


12,500 


15,000 

05,000 

22,000 

221,000 


835,600 


Value. 


$40,000 


.  36,000 

140,000 

49,000 

439,050 


704,050 


1891. 


Barx«ls. 


Value. 


5,000 
12.500 
31, 813 
15  rXK) 
87,000 
35.000 
268,500 


$15,000 
40,000 
71,579 
36.000 

290,250 
82.000 

532,850 


454,  Sia   1,067,429 


Le  Chatelier^B  researches  on  cements. — ^A  very  interesting  series  of  ex- 
periments on  the  active  constituents  of  cements,  and  the  cause  ot  hard- 
ening, have  been  published  by  Le  Ghatelier  (Annales  des  Mines,  1887, 
388,  413,  465).  Full  abstracts  of  these  pai>ers  will  be  found  in  the 
Journal  of  the  Society  of  Ohemical  Industry  (1888,  567,  847).  Exper- 
iments were  made  on  the  properties  of  different  calcium  silicates  and 
aluminates.  It  was  found  that  the  monosilicate  GaO,SiOs,  which  oc- 
curs in  nature  as  Wallastonite,  possesses  no  hardening  properties;  the 
dicaldum  silicate,  2GaO,SiOs,  Mis  to  powder  on  cooling,  owing  to  a 
change  in  the  crystalline  form,  and  is  the  cause  of  the  ^<  dusting"  often 
noticed  in  cement  clinker,  especially  in  that  containing  too  much  day. 
Tricalcium  silicate,  3CaO,Si02,  or  GaaSiOs,  hardens  to  a  stone-like  mass 
in  water,  and  is  the  chief  active  constituent  in  all  classes  of  cements. 
This  silicate  is  very  infusible,  and  can  not  be  obtained  by  the  direct 
combination  of  silica  and  lime,  but  only  by  the  agency  of  some  fusible 
silicate,  such  as  clay.  Microscopic  examination  of  good  cement-clinker 
shows  the  presence  of  quantities  of  colorless  doubly-refracting  crystals 
resembling  sections  of  cubes.  These  consist  of  the  above-men^oned 
tricalcium  silicate.  The  interstices  between  these  crystals  are  filled 
with  reddish  or  greenish-brown  substances,  which  are  probably  silicates 
of  lime,  alumina,  and  iron.  After  hardening  in  water,  cement  shows  the 
presence  of  numerous  hexagonal  plates,  consisting  of  calcium  hy- 
droxide, mixed  with  a  translucent  white  mass  composed  of  interlaced 
groups  of  slender  crystals  of  hydrated  calcium  silicate,  GaSi03,2.5HsO, 
Le  Ghatelier  expresses  the  hardening  of  cement  by  the  following  reac* 
tion: 

2Ga38i05+9  HjO  =  2GaSi03  2.5  H3O  +  4Ga(OH)2, 

according  to  which  the  tricalcium  silicate  is  decomi)osed  by  water,  form- 
ing a  hard  crystalline  mass  of  hydrated  monosilicate  and  calcium  hy- 
droxide. 
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The  changes  which  take  place  in  burning  cements  are  thus  described: 
At  about  600^  the  clay  is  dehydrated  and  decomposed;  at  800^  to  90(P 
the  carbonate  of  lime  gives  off  its  carbon  dioxide,  and  the  lime  remain- 
ing begins  to  combine  with  the  silica  and  alumina  of  the  clay.  Fusible 
slags  containing  little  lime  are  first  formed;  these  become  gradually 
more  basic  by  combination  with  more  lime,  forming  the  mono-  and  di- 
caldum  silicate,  and  finally  the  all-imx>ortant  trisilicate  and  the  fusible 
tricalcium  aluminate.  The  only  aluminate  which  is  stable  in  the  pres- 
ence of  water,  and  likely  to  be  met  with  in  hardened  cements,  the 
author  considers  to  be  40aO,  AUOa,  12H2O. 

TESTING  CEMEKTS. 

Accounts  of  the  latest  conclusions  in  regard  to  methods  of  testing 
are  given  in  Dingler's  Polytechnische  Journal  {281, 114, 138, 163.  Full 
abstract  in  the  J.  Soc.  Chem.  Ind.,  1891,  927).  In  order  to  ascertain 
any  tendency  to  <'blow"  or  expand  in  air,  it  is  recommended  to  prepare 
pats  of  wet  cement  on  sheets  of  glass,  and  after  setting  for  twenty-four 
hours  to  expose  them  for  two  or  three  hours  to  a  temperature  of  120^ 
G.  in  an  air  bath.  Eadial  cracks  around  the  edge  of  the  pat  show  the 
cement  to  be  unfit  for  use.  Erdmenger  has  proposed  a  high-pressure 
test,  which  consists  in  exx>osing  test-pieces  of  cement  and  sand  to  a 
steam-pressure  of  10  to  20  atmospheres.  It  is  claimed  that  this  method 
shows  in  a  few  hours  the  strength  which  would  be  developed  by  several 
weeks  immersion  in  water.  The  injurious  effect  of  magnesia  is  also 
shown  by  this  test.  In  regard  to  the  influence  of  magnesia,  it  is  claimed 
by  Dykerhoff  and  others  that  as  little  as  4  per  cent,  causes  the  cement 
to  show  dangerous  expansion. 

The  author  takes  pleasure  in  acknowledging  his  indebtedness  to  Mr. 
U.  Oummings,  of  New  Haven,  Connelly  &  Shafer,  of  Eddyville,  New 
York,  and  others,  for  valuable  information  used  in  compiling  this  report 

Cement  imported  and  entered  far  consumption  in  the  United  States,  1868  to  1891, 


Yean,  (a) 


1868. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1870. 


Qaantity. 


Barrett. 


Value. 


$10, 168 

9,855 

18,057 

52, 103 

172.339 

299,097 

286,429 

261. 741 

247,200 

201,074 

184,086 

212,719 


Years,  (a) 


1880 

1881 

1882 

1883 

1884 

1885 

i887]!I!II!!II.'!!!.j  1,514,095 

1888 j    1,835,504 


Qaantity. 


Barrett. 


370,406 
456,418 
ft  585, 768 
554,396 
915,255 


1889. 
1890. 
1891. 


1.740,856 
1, 940, 186 
8,988.313 


Value. 


1378,264 
441,512 
683,664 
802,294 
825,006 
874,070 


1,470,846 
1,781,456 
1,704,253 
3,340,741 
4,411,330 


J 


a  Calendar  yean  ending  December  81  firom  1886;  prevloas  yeare  end  Jane  80. 
b  Classed  simply  as  cement;  kind  not  specified  since  1883.    It  is  probable,  howerer,  that  aboat 
par  oeiit  of  tlie  total  imparts  is  Portland  cement. 


PRECIOUS  STONES. 

By  Qeoroe  Frederick  Kunz. 

Introduction. — Since  the  last  report  on  this  subject  was  prepared^ 
definite  and  systematic  mining  has  been  carried  on  at  seven  places  in 
the  United  States,  viz:  l^ear  Los  Cerrillos  and  in  Grant  county,  New 
Mexico,  for  turquoise  with  much  success  and  profit;  extensively  for 
sapphire  in  connection  with  gold  on  the  Missouri  river,  near  Helena, 
Montana,  with  what  commercial  success  is  not  known ;  for  opal,  with 
fair  success,  at  Gem  Oity,  Washington  State;  for  tourmaline  at  Mount 
Apatite  and  Mount  Mica,  both  in  Auburn,  Maine,  and  for  emeralds  and 
lithia  emerald  in  Alexander  county,  Korth  Carolina,  during  1891,  but 
with  little  success. 

Production. — The  following  table  gives  the  output  of  the  various 
gems  and  precious  stones  during  1891 : 

Produd  of  rough  gem*  before  outHng,  for  the  year  1891. 


r" 


Oems. 


Tnranoii 

Op»r :. 

BapphiTe 

Tourmaline 

Qamet 

Peridot 

Xmerald  end  lithia  emerald 

Aquamarine 

Qnarta 

Smoky  quarts 

Gold  quarts 


Value. 


$150,000 
5,000 

lO.OUO 
3,000 
8,000 
1,000 
1,000 
1,000 

10,000 
5,000 
8,000 


Gema. 


Agatized  and  jasperised  wood 

Pyrite 

Cnloraetrollte 

Thomsonite 

FobbU  coral 

Catlinlte  (plpestone) 

Omamenta 

Topas 

Miaoellaneoua 

Total 


Value. 


$2,000 

1,500 

500 

200 

1,000 

5,000 

15,000 

100 

15,000 


235,800 


JBetimated  production  of  precious  stones  in  the  United  States  from  1884  to  1891, 


Speciea. 


Diamond 

Sapphire  gemn. 
Chryaoberyl ... 

Topas  

Beryl 

Phenacite 

Emerald 

Hiddenite 

Tourmaline.... 
Smoky  quarts.. 

Quarts 

BilSeifled  wood. 

€ktfnet 

Anthracite  .... 


1884. 


1885. 


Value.     Value. 


$800 

1,750 

25 

500 

700 


$500 


1886. 


Value. 


$60 
750 


1,250 
750 


2,000 

12.CK)0 

11,500 

10,500 

4,000 

2,500 


3,200 
2,500 
600 
7,000 
11.500 
6,500 
2,700 
3,600 


1,000 
5.500 


3,200 
4.500 
5,500 
7,000 
11,600 
1,500 
8,250 
8,500 


1887. 


Value. 


$500 


2,000 
8,500 


500 

4,500 

11,500 

86,000 

8,500 

2,000 


1888. 


Value. 


$500 


600 
800 
650 
100 


4,000 

11,160 

16,000 

3,500 

1,500 


1889. 


Value. 


$6,725 


400 


200 
450 


2,250 

4,232 

14,000 


2,808 


1890. 


Value. 


$6,725 


2,260 

2,225 

14,000 


8,808 


1891. 


Value. 


$10,000 


100 


al,000 


8,000 

5,000 

10,000 


8,000 


a  For  oahineta,  muaeuma,  etc. 
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£i9tirMied  production  of  preciout  aUmei  in  ths  United  States  from  1884  to  1891--OmVd 


Species. 


Pyrite 

AiQasonstone  

CatUnite  (pipestone) 

Arrow  TMintis 

Trilobl&s 

Sagenitic  ratile 

Hornblende  in  quartz. . . 

Thomsonite 

Biopeide 

Aeate 

Chloraatrollte 

Tnrqnois 

MosB  agate 

Amethjrst 

Jasper 

Sunstone 

Fossil  coral 

Butile 

Aquamarine 

Bose quarts 

Gold  quarts 

Rutilated  ouarts 

Dnmortiente  in  quartz . 

Quarts  ooated  with  chal- 
cedony  

Chrysoprase 

Agatized  and  jssperized 
wood 

Banded  and  moss  Jasper 

Fluorite 

Azurite  and  malachite. . 

ZirGon(a) 

OadoUnite,  fergusonite, 
etc.  (a) 

Monazite  (a) 

Spodumene  (a) 

wooden  ornaments  deco- 
rated with  minerals  (6) 

Opal 


1884. 


Value. 


$3,000 

2,750 

10,000 

1,000 

500 

1,000 

600 

750 


4.600 
1,500 
2,000 
3,000 
2,250 
2,500 
450 
750 


140,000 


Peridot 

Miscellaneous    miner- 
als(c) 


1885. 


Value. 


12,000 

2,750 

10,000 

2,500 

1.000 

250 

300 

750 

100 

2,000 

■  *-«  ■  •  •  •  < 

8,500 
2,500 
2,100 


850 


750 


140,000 


1880. 


1887. 


Value.   I  Value. 


$2,000 

2,250 

10,000 

2,500 

1,000 

1,750 

200 

400 


$2,600 

1,700 

5,000 

1,500 

500 


2,000 
1,000 
3,000 
2,000 
2,100 


100 

750 

50 

4,000 

800 
2,500 

950 
2,100 


300 

1,000 

750 


150 
2,000 


40,000 


Total :  222.825     200.850  :  118.850 


J 


75,000 


163,600 


1888. 


Vslue. 


$2,500 

1,700 

5,000 

1,500 

500 


500 


4,000 
800 

3,000 
060 

2,500 
100 


8,000 


75,000 


1889. 


Value. 


$2,000 

500 

5,000 


1890. 


Value. 


$2,000 

50U 

5.000 


t 


400 


400 


189L 


rains. 


$1,500 

**5,'0M* 


.1 


200 


23,^5 


06 


700 


"iool sib 

28,675  •  150,000 


700 


130.850 


747  I. 
600  • 
0,U00  i 
3U  . 
250 
I 

4,000  i 
200  I 

58, 175  I 

630  . 

500  ; 

2.037  I. 

10,000  :. 

I 

1,500  j. 

1.000  ;. 

200    . 
15.500 


200 
0.000 


1,000 

'i'ooo 


6,000 


250 

2.000 
200 

6,000 


500 


2.000 


20,000 


15,500  !    15.000 

!      5.000 

j      1.000 


20,000 


15.000 


188,807  i  118.833     235,300 


a  Including  lithia  emersld. 

b  Used  to  extract  the  rarer  elements  for  chemical  purposes. 

e  Such  as  docks,  horseshoes,  boxes,  etc. 

Diamonds, — In  connection  with  the  occurrence  of  diamonds  in  the 
United  States,  mention  should  be  made  of  certain  recent  discoveries  in 
the  Kort*hwest.  In  the  Engineering  and  Mining  Journal,  December 
13, 18^,  page  686,  a  co  mmunication  appeared  from  Mr.  G.  H.  Kichola, 
of  Minneapolis,  Minnesota,  stating  that  in  a  review  of  Gems  and 
Precious  Stones  of  North  America,  published  in  that  journal,  no  refer- 
ence had  been  made  to  the  occurrence  of  diamonds  in  Wisconsin,  where 
he  had  found  several  small  stones.  The  writer  immediately  put  himself 
in  communication  with  Mr.  Nichols,  and  from  him  obtained  the  follow- 
ing particulars: 

In  the  summer  of  1887  Mr.  Nichols  was  engaged  in  prospecting  for 
gold  on  Plum  creek,  Eock  Elm  township.  Pierce  county,  Wisconsin,  in 
company  with  Mr.  W.  W.  Newell  and  Mr.  0.  A.  Hawn,  of  Bock  Elm. 
While  sluicing  for  gold  one  of  their  workmen  detected  a  bright  stone, 
which  proved  to  be  a  diamond,  in  gravel  taken  firom  the  bank  of  the 
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stream  at  a  depth  of  some  few  feet  below  water  level.  Bad  weather  inter- 
mpted  the  work  at  that  time,  but  subsequently  they  resumed  the  search, 
and  several  more  diamonds  were  found  by  other  members  of  the  party. 
Nothing  more  was  done  in  1887,  but  in  panning  three  miles  farther  up 
the  stream  Mr.  Kewell  found  another  diamond,  much  distorted  and 
off  color,  in  the  summer  of  1888  actual  sluicing  for  gold  was  begun, 
and  in  three  weeks'  time  in  the  gravel  at  the  washout  four  diamonds 
were  found.  One  came  from  the  surface  of  the  gravel  bed  and  one 
from  a  pit  some  30  rods  distant,  at  a  depth  of  5  or  6  feet  below  water 
level.  The  most  perfect  stone  was  obtained  by  a  workman,  who  se- 
creted it.  JQ 1889  prospecting  was  resumed  on  the  west  branch  of  Plum 
creek,  and  here  Mr.  Mchols  found  another  diamond  in  gravel  taken 
from  the  sluice.    Two  or  three  small  ones  were  also  found  in  the  tailings. 

Gold  occurs  all  along  the  main  branches  of  Plum  creek,  as  well  as 
along  the  smaller  runs  of  their  extreme  headwaters  from  2  to  5  miles 
from  their  junction.  Prom  Mr.  Kichols  the  writer  received  a  series 
of  si>ecimens  both  of  the  gold-bearing  sands  in  which  the  diamonds 
sent  to  him  for  examination  were  reported  to  have  been  found,  and 
three  of  the  diamonds  weighing,  respectively,  ff  of  a  carat  (160.6 
milligrammes),  ^  of  a  carat  (46  milligrammes),  and  ^  of  a  carat  (19.25 
milligrammes).  Only  the  largest  of  these  would  cut  into  a  stone  of  any 
value.  It  is  a  hexoctahedral  crystal  with  rounded  faces,  white,  with  a 
slight  tinge  of  grayish  green,  and  could  be  cut  into  a  perfect  brilliant 
of  about  -^  of  a  carat.  On  one  side  is  an  L-shaped  depression  with 
rounded  faces  in  which  there  are  minute  grains  of  sand.  The  next  in 
size  is  a  slightly  yellowish  elongated  hexoctahedron.  The  surface  is 
less  smooth  than  that  of  the  larger  one  and  is  entirely  covered  with 
small  crystalline  markings.  The  smallest  one  is  an  elliptical  hexoc- 
tahedral twin,  with  a  dull  surface.    In  color  it  resembles  the  second. 

The  sand  sent  by  Mr.  Nichols,  when  examined  by  the  microscope,  was 
found  to  contain  the  following  minerals  besides  the  quartz  grains: 
magnetic  iron,  titanic  iron,  almandite  garnet  in  grains  and  in  minute 
perfect  dodecahedrons,  small  transparent  brilliant  crystals,  none  more 
than  one- third  the  size  of  a  pin's  head,  of  what  appeared  to  be  sx)essar- 
tite  or  essonite  garnet,  numerous  grains  and  rolled  crystals  of  monazite 
and  one  small  grain  reported  to  the  platinum,  but  this  was  lost  before 
the  writer  could  examine  it.  The  whole  material  is  thus  seen  to  resem- 
ble in  many  particulars  the  gold-bearing  sands  of  Burke  county,  North 
Carolina,  and  Hall  county,  Georgia.  This  matter  is  interesting  as  a 
new  locality  for  diamonds,  but  it  is  very  doubtful  if  these  sands  will  be 
more  prolific  or  the  discovery  have  any  greater  commercial  value  than 
the  gold  sands  of  the  southern  Alleghenies  up  to  the  present  time. 

Diamonds  in  meteorites. — A  remarkable  account  has  been  published 
by  Prof.  George  A.  Koenig,  of  the  University  of  Pennsylvania,  regard- 
ing the  discovery  of  what  appears  to  be  diamond,  or  at  least  the  dia 
mond  fbrm  of  carbon,  in  a  meteorite  from  Oanon  Diablo,  Arizona,  sent 
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to  him  for  examination  by  Prof.  A.  E.  Foote,  of  Philadelphia,  who  ob- 
tained it  at  the  locality  in  1891.  The  following  is  a  summary  of  this 
account:  (a) 

The  piece  examined  weighed  about  16  pounds;  it  was  one  of  a  num- 
ber, some  of  which  were  very  large.  On  attempting  to  cut  it,  remark- 
able hardness  was  at  once  observed,  and  the  edge  of  the  half-inch 
chisel  was  repeatedly  broken.  Presently  an  intensely  hard  spot  was 
reached  where  a  black  powder  was  produced  instead  of  chips.  This 
powder  carefully  collected  amounted  to  about  four- tenths  of  a  grain. 
The  si)ot  was  found  to  be  a  round  cavity,  about  half  an  inch  across, 
through  which  the  cutting  machine  had  passed,  leaving  the  halves  on 
both  sides  lined  with  a  black  mammillary  coating,  resembling  black 
diamond.  On  attempting  to  polish  the  sections  of  the  meteorite  on  an 
emery  wheel,  the  latter  was  cut  to  pieces  where  it  met  with  this  cav- 
ity, and  corundum  was  easily  cut  into  grooves  by  the  bla<;k  coating. 
The  powder  dissolves  in  nitric  acid,  yielding  a  red  solution  resembling 
iron  carbide  and  leaving  a  black  residue.  The  latter  with  sodium  hy- 
drate yields  an  intense  amber  yellow  or  gold-colored  liquid,  from  which 
acids  give  no  further  precipitate.  The  residue,  fused  with  hydrosodiom 
sulphate,  left  a  substance  in  which  the  microscope  revealed  minute  par- 
ticles, some  black  and  others  partially  transparent,  and  one  white 
spherical  grain.  These  had  no  effect  on  polarized  light.  Unfortu- 
nately, however,  they  were  lost  by  an  accident  before  further  examina- 
tion could  be  made. 

During  1891  work  was  carried  on  for  a  number  of  months  at  Isons 
Mills,  Elliott  county,  Kentucky,  at  the  periodotite  dikes  previously 
examined  by  Dr.  Diller  and  the  writer  by  direction  of  the  U.  8.  Geolog- 
ical Survey.  It  was  supposed  at  that  time  that  as  these  dikes  contained 
carbonaceous  shale  under  conditions  similar  to  those  at  the  south 
African  fields  diamonds  might  also  be  found  there.  Although  it  was 
suggested  previously  (b)  that  the  paucity  of  the  carbon  in  the  Kentucky 
shale  precluded  the  possibility  of  its  containing  diamonds,  yet  a  num- 
ber of  gentlemen  have  carried  on  operations  there  during  1890  and  1891 
with  the  hope  that  diamonds,  may  at  some  time  be  obtained.  These 
efforts  have  not  yet  met  with  success. 

Sapphire. — ^The  sapphire  locality  in  Montana  is  being  developed. 
The  mineral  is  found  to  be  somewhat  abundant  in  the  gravel  bars  of 
the  Missouri  river  for  a  distance  of  some  6  miles.  The  principal  i>oints 
are  those  known  as  Euby  bar,  French  bar,  Spokane  bar,  and  Eldo- 
rado bar.  Of  these,  the  central  point  is  the  Spokane  bar,  at  Stubbs 
ferry  on  the  Missouri,  some  12  miles  east  from  the  city  of  Helena. 
Although  these  bars  had  been  partially  sluiced  for  gold,  no  systematic 
attempt  had  been  made  to  work  them  for  gems  until  1891.  Some  of 
the  sapphires  had  occasionally  been  sent  to  large  cities,  but  they  never 
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nntil  recently  received  much  recognition,  owing  to  the  high  price  of 
catting  sapphire  gems  and  the  small  demand  existing  for  stones  other 
than  of  deep  color,  such  as  true  ruby  red  or  sapphire  blue.  In  1889  an 
area  of  about  4,000  acres  (6|  square  miles)  was  purchased,  or  the  op- 
tion obtained  upon  it,  by  a  company  capitalized  at  £450,000,  which 
contemplates  working  Eldorado  bar  and  the  other  bars  for  a  distance 
of  about  6  miles. 

The  company  has  had  the  property  examined  by  mining  engineers, 
whose  estimate  is  that  Eldorado  bar  will  yield  some  2,000  ounces  of 
sapphires  to  the  acre.  Only  a  part  of  these,  however,  may  be  of  such 
quality  as  to  warrant  cutting  for  gems.  The  stones  found  exhibit  a 
great  variety  of  colors,  chiefly  the  lighter  shades  of  red,  yellow,  blue, 
and  green.  The  latter  tint  is  found  quite  pronounced,  being  rather  a 
blue  green  than  an  emerald  green.  Nearly  all  them,  when  finely  cut, 
have  an  apparent  metallic  luster,  strikingly  peculiar  to  the  stones  from 
this  locality.  No  true  red  rubies,  nor  true  blue  sapphires,  the  colors 
demanded  by  the  public,  have  been  found,  the  other  shades  having 
thus  far  been  only  sought  by  the  collectors.  It  is  claimed  that  there 
is  an  abundance  of  gold,  and  time  only  can  tell  whether  the  enterprise 
can  be  a  success. 

Several  minor  companies  have  been  formed  or  are  contemplated. 
One,  known  as  the  Spokane  Sapphire  Company,  embraces  that  part  of 
the  river,  near  Stubbs  ferry,  and  on  what  is  known  as  Spokane  bar,  and 
one  is  said  to  have  been  formed  to  protect  the  interest  of  the  Montana 
Sapphire  and  Buby  Company.  At  all  these  bars  the  sapphires  are 
principally  found  in  a  layer  of  auriferous  glacial  gravel  a  few  inches  in 
thickness,  which  reposes  directly  on  a  slaty  bed  rock.  While  work  was 
going  on  at  Buby  bar,  a  mastodon  tusk,  3  feet  in  length,  was  found  in 
the  sapphire  layer. 

Among  some  of  the  associated  minerals  observed  were  white  topaz  in 
brilliant  crystals  not  over  one-fourth  of  an  inch  in  length,  similar  to 
those  from  Thomas  mountain,  Utah;  rounded  grains  of  garnet,  some- 
times as  large  as  a  pea  and  rich  ruby  red  in  color,  often  erroneously 
called  rubies;  cyanite  in  broken  translucent  crystals,  which  are  white 
with  blue  patches,  one-half  an  inch  in  length  and  one-eighth  of  an  inch 
in  diameter;  cassiterite  (stream  tin)  in  rolled  concentric  nodules,  none 
over  one-fourth  of  an  inch  in  diameter;  limonite  pseudomorph  after  iron 
pyrites,  in  a  variety  of  imitative  and  concentric  shapes,  showing  a  radi- 
ated structure  when  broken;  chalcedony  in  small  irregular  and  imita- 
tive pieces,  often  an  inch  in  length;  and  white  calcite  in  small  rolled 
masses. 

In  regard  to  the  original  source  of  the  sapphire  itself  it  is  worthy  of 
note  that  during  the  winter  of  1889  and  1890  an  eruptive  dike  was 
found  cutting  the  slaty  rock  at  Buby  bar,  on  which  rests  the  glacial 
gold  gravel.  In  this  eruptive  rock  were  found  crystals  of  sapphire, 
pyrope  garnet,  and  sanidine  feldspar.  There  seems  little  doubt  that 
all  the  sapphire  along  the  bars  of  the  Missouri  river  has  come  from  the 
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breaking  down  of  a  rock  similar  to  this.  It  is  evident  that  some  oat- 
croppings  have  been  eroded  by  glacial  action  north  of  all  the  bars,  bat 
from  what  precise  locality  is  not  yet  known.  It  can  not  have  come  from 
the  dike  at  Baby  bar,  as  this  locality  is  6  miles  sonth  of  Eldorado  bar, 
where  a  quantity  of  sapphires  were  found,  but  rather  from  some  others 
now  worn  away  or  covered  over  farther  to  the  north.  Mining  in  this 
district  will  probably  bring  to  light  other  dikes,  as  did  the  drifting  of 
a  level  at  Buby  bar  some  hundreds  of  feet  from  the  outcrop  of  the  orig- 
inal 4-foot  dike.  The  rock  is  shown  by  Mr.  H.  Miers  to  be  a  vesicular  mica- 
augite-andesite,  containing  an  abundance  of  brown  mica  and  porphyritic 
crystals  of  augite.(a)  The  ground  mass  consists  chiefly  of  feldspar  micro- 
lites  with  a  considerable  amount  of  glassy  interstitial  matter  and  much 
magnetite.  Many  of  the  cavities  are  occupied  by  a  brown  glass  which 
appears  yellow  in  thin  sections  and  displays  a  spherulitic  structure 
originating  in  the  sides  of  the  cavities. 

It  is  of  course  difficult  to  say  whether  or  not  the  sapphires  have  been 
caught  up  by  the  augite-andesite  from  schists  or  other  rocks  cut  through 
in  coming  up,  as  may  have  been  the  case  in  the  occurrences  in  the  Eifd 
Laacher  See,  at  TJnkel,  and  in  Auvergne  at  Espailly,  France. 

Owing  to  *the  prominence  given  to  the  Montana  sapphires  by  the 
press  some  thousands  of  these  stones  have  been  sent  east  and  to  other 
centers  by  the  people  residing  in  the  vicinity  of  the  district  where  they 
are  found,  for  cutting.  The  result  has  been  that  many  of  them  haye 
been  cut  in  the  belief  that  they  have  a  value  as  gems  far  beyond  their 
true  commercial  one.  With  them  many  garnets  also  have  been  sent 
frequently  exceptionally  fine  in  color. 

Emerald, — ^The  mining  for  emerald  and  lithia  emerald  has  been  car- 
ried on  for  ten  years  by  the  Emerald  and  EQddenite  Mining  Company, 
organized  in  1881,  with  a  nominal  capital  of  $100,000.  Work  was  car- 
ried on  for  some  time  during  the  summer  of  1891,  and  about  1,500  carats 
of  lithia  emerald  (hiddenite)  and  a  few  small  emeralds  were  obtained, 
although  all  were  of  little  value. 

Turquois. — ^During  1890  and  1891  turquois  of  fine  quality  and  of  gem 
value  has  been  found  in  the  United  States.  The  main  locality  is  the 
one  near  Los  Cerrillos,  Kew  Mexico;  the  others  known  are  in  Grant 
county,  New  Mexico. 

During  the  early  part  of  1890,  what  is  known  as  the  Oastilian  tur- 
quois mine  was  leased  and  a  number  of  men  put  to  work  by  Mr.  J. 
A.  Allen,  of  Chicago,  Illinois.  This  mine  is  7  miles  frt)m  Los  GerriUoe, 
Kew  Mexico,  on  the  road  from  that  place  to  Santa  F^,  and  about  1} 
miles  from  Bonanza,  with  another  one  adjacent  to  it.  At  both  these 
places  an  immense  amount  of  working  was  done  centuries  ago  by  the 
Indians,  as  the  hundreds  of  stone  hammers  observed  by  the  writer  in- 
dicate. This  property  has  been  opened  during  the  past  year,  a  shaft 
has  been  sunk  75  feet,  and  a  lode  opened  for  about  40  feet.    The  vein  or 
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lode  is  nearly  due  east  and  west.  Although  the  rock  is  the  same,  the 
color  of  the  turquois  is  superior  to  that  found  at  the  old  mine,  and  a 
number  of  other  mines  have  been  opened  in  this  vicinity.  Thousands 
of  stones  were  obtained  during  the  two  years'  operations.  Many  of 
them  are  of  fine  blue  color^  quite  equal  to  the  best  Persian,  and  ma- 
terial has  been  obtained  choice  enough  to  insure  a  sale  amounting  to 
fully  $200,000.  A  single  stone  has  been  sold  for  about  $4,000.  The 
discoveries  have  proved  especially  valuable  at  a  time  when  the  Persian 
mines  have  almost  ceased  to  yield. 

Two  new  localities  for  turquois  have  been  discovered  in  the  Burro 
mountains,  near  the  old  Paschal  smelting  works,  about  15  miles  south- 
west of  Silver  City,  in  Grant  county,  ITew  Mexico.  This  discovery  re- 
sulted in  the  forming  of  an  eastern  company,  which  is  finding  fine 
material. 

This  company,  organized  in  October,  1891,  under  the  name  of  the 
Azure  Mining  Company,  under  the  laws  of  the  State  of  New  York  and 
incorporated,  has  a  number  of  turquois  mines  in  Kew  Mexico,  but  up 
to  the  present  has  paid  especial  attention  to  but  one  mine,  the  Azure. 
This  has  been  steadily  worked  and  several  thousands  of  dollars'  worth 
of  turquois  have  been  sold.  The  colors  range  firom  a  deep  sky-blu€  to 
a  blue  with  a  faint  tint  of  green,  the  fine  material  being  limited  in 
quantity.  The  stones  produced  at  this  mine  always  have  a  tint  of 
green,  due  either  to  a  partial  change  in  the  mineral  or  to  a  local  varia- 
tion. They  are  not  by  any  means  an  ideal  turquois  blue,  but  they  fur- 
nish good  merchantable  material,  and  if  they  continue  to  keep  their 
color  it  is  believed  that  they  will  eventually  drive  out  of  the  market  the 
Egyptian  and  the  poorer  quality  of  American  stones.  Up  to  the  present 
time  the  output  of  good  turquois  has  not  much  more  than  paid  for  the 
expenses  of  the  enterprise.  After  selling  the  turquois  for  seven 
months  the  owners  claim  that  thus  far  they  do  not  know  of  a  •single 
stone  that  has  changed  color. 

The  turquois  traverses  the  rocks  in  seams  and  streaks,  one  mass  ot 
which  measured  8  inches  in  diameter  and  was  one-eighth  to  one-fourth 
of  an  inch  in  thickness.  A  heap  of  d6bris  50  feet  in  height  and  quan- 
tities of  small  fragments  of  weathered  turquois  show  that  this  locality, 
hke  the  other  New  Mexican  ones,  was  extensively  worked  by  the  abo- 
rigines. 

About  12  miles  from  this  deposit  is  an  Indian  graveyard.  In  every 
grave  that  has  been  opened  a  few  polished  or  irregular-shaped  turquois 
beads  have  been  found. 

As  to  the  use  of  turquois  by  the  aborigines,  the  writer  observed  some 
interesting  feicts  in  New  Mexico  recently  while  witnessing  the  annual 
"festa,"  which  is  held  on  August  4  in  honor  of  the  patron  saint  of  the 
Indians  of  the  pueblo  of  Santo  Domingo,  a  point  lying  about  three 
miles  west  by  south  from  Wallace  Station,  on  the  Atchison,  Topeka  and 
Santa  ¥6  railroad.  This  <<  festa  "  is  attended  by  many  Indians  of  the 
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neighborhood,  including  the  San  Felipe,  Kavsyo,  Isleta,  Acoma,  and 
Jicorilla  Apache  tribes,  and  a  curious  custom  is  maintained.  A  carved 
wooden  image  of  the  saint,  about  four  feet  high,  which  is  said  to  date 
from  the  time  of  the  reconquest  in  1692,  is  carried  in  procession  through 
the  principal  streets  to  a  small  tent  made  of  the  finest  Navajo  blankets. 
Here  it  is  placed  on  an  improvised  altar  and  various  offerings  are  pre- 
sented to  it.  Among  these  are  strings  of  turquois  beads,  both  round 
and  flat,  of  the  choicest  color,  which  are  suspended  from  the  ears  of 
the  figure  and  from  a  string  which  encircles  its  neck,  while  on  its 
breast  is  hung  one  of  the  curious  turquois-encrusted  marine  clam- 
shells, similar  to  one  which  Lieut.  F.  H.  Gushing  found  in  the  excava- 
tions near  Tempe,  Arizona.(a)  With  the  exception  of  a  black  band  of 
obsidian  running  across  the  center,  the  entire  exterior  of  the  shell  is 
covered  with  a  sort  of  miniature  pavement  of  little  squares  of  tur- 
quois cemented  to  it  with  a  black  shellac-like  substance  obtained  from 
the  *'  grease- wood  ^  plant  common  in  New  Mexico  and  Arizona. 

Tourmaline. — ^The  Mount  Apatite  Mining  Company,  organized  in 
1891,  kept  a  small  force  of  men  at  work  at  Mount  Apatite,  Auburn, 
Maine,  during  that  summer  and  obtained  a  large  quantity  of  material 
in  the  form  of  mineral  specimens,  but  few  gems  of  any  value.  The 
operations  carried  on  by  private  parties  yielded  during  1890  abont 
$1,000. 

In  September,  1881,  the  Mount  Mica  Tin  and  Mica  Company  was 
organized  under  the  laws  of  the  State  of  Maine,  proposing  to  explore 
and  mine  the  deposits  in  Oxford  county,  which  were  believed  to  be 
rich  in  tin,  mica,  tourmaline,  and  the  minerals  of  the  lithia  gronp. 
Their  principal  property  was  the  Bowker  farm,  situated  on  the  famoos 
Mount  Mica,  in  the  town  of  Paris,  Oxford  county,  Maine,  about  4  miles 
distant  from  South  Paris  station,  on  the  Grand  Trunk  railroad.  The 
company  was  organized  with  a  nominal  capital,  the  stock  being  entirely 
held  by  the  directors  and  officers.  Work  has  been  carried  on  from 
time  to  time  at  this  locality,  generally  when  the  farm  hands  in  the 
vicinity  were  not  otherwise  employed.  This  is  true  as  well  of  the  mine 
at  Hebron,  Maine,  also  secured  by  the  company.  Single  gems  have 
been  obtained  valued  at  over  $500  each,  and  in  all  at  least  $15,000 
worth  have  been  found  since  1881.  A  number  of  these  have  been  sold 
and  others  retained  by  the  directors,  in  whose  collections  they  have 
been  placed.  The  bulk  of  the  crystals — the  famous  Hamlin  collec- 
tion of  tourmalines — has  been  sold  by  Dr.  A.  C.  Hamlin  and  presented 
by  Mr.  James  A.  Garland  to  the  miueralogical  cabinet  of  Harvard 
University,  This  collection  will  be  more  fully  described  and  figured 
in  colors  in  a  publication  which  Dr.  Hamlin  is  now  preparing.  It 
contains  the  finest  crystals  of  tourmaline  on  the  matrix  found  at  Mount 
Apatite,  and  the  finest  collection  of  minerals  found  associated  with 
tourmalines  at  this  locality,  collected  by  Mr.  Thomas  F.  Lamb,  of  Port* 
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land ;  also,  a  series  of  nearly  one  hundred  crystals  firom  the  same  place, 
collected  by  the  late  Prof.  N.  H.  Perry,  and  a  nnmber  of  other  crys- 
tals from  other  Maine  collections.  Harvard  University,  therefore, 
now  possesses  the  finest  known  series  of  colored  tonrmaUnes  in  the 
world. 

A  new  locality  for  pink  tourmaline  is  given  by  Mr.  Orcutt  in  a  report 
on  the  minerals  of  the  Colorado  desert.(a)  It  is  found  in  the  mountains 
of  Lower  California,  south  of  the  Alamo  miues  (though  whether  within 
the  actual  limits  of  the  desert  or  not,  he  does  not  specify),  in  an  iden- 
tical association  with  that  frx)m  Bumford,  Maine,  and  frx)m  Bozena,  Mo- 
ravia, viz,  rose-colored  tourmalines  in  lepidolite. 

Quartz, — An  interesting  discovery  has  been  made  at  Placerville, 
Eldorado  county,  California,  by  Mr.  James  Blackiston,  in  a  quartz 
ledge  running  north  and  south  and  dipping  eastward  from  45  to  50 
degrees.  The  rock  of  the  ledge,  which  is  partly  decomposed  and  partly 
compact,  is  traversed  for  perhaps  100  feet  by  a  vein  of  crystallized 
quartz  varjring  in  width  from  6  inches  to  over  a  foot.  This  vein  is  also 
decomx)Osed,  and  is  filled  in  with  a  reddish  earth  or  sand  and  can  be  dng 
into  with  a  stick  or  board.  It  was  ftiU  of  quartz  crystals  of  all  sizes, 
from  that  of  a  man's  finger  up  to  large  dimensions,  some  of  the  crystals 
weighing  as  much  as  80  or  90  pounds. 

Several  of  these,  over  50  pounds  in  weight,  were  pellucid  and  free 
from  fiaws;  while  others  have  peculiar  interest  from  remarkable  inclu- 
sions of  chlorite,  3  to  5  millimeters  in  thickness,  at  several  depths  in 
the  crystal,  thus  marking  successive  stages  of  crystal  growth  and 
making  very  striking  "phantoms,''  generally  of  green  chlorite  on 
white  quartz  layers.  Of  still  greater  interest,  however,  are  other 
quartz  crystals,  2  to  4  inches  in  length  and  half  as  much  in  diameter, 
containing  at  or  near  their  centers  inclusions  resembling  groups  or  clus- 
ters of  dolomite  or  siderite  crystals  cream- white  to  brown  in  color,  and 
consisting  of  many  curved  rhombohedra  from  2  to  4  millimeters  in  di- 
ameter. 

Quartz  crystals  containing  inclusions  of  goethite  crystals,  have  been 
found  in  the  Tarry  All  range,  40  miles  west  of  Colorado  Springs,  and 
cut  into  beautiful  ornaments  resembling  quartz  penetrated  by  crystals 
of  black  rutile. 

Smoky  quartz. — ^Fine  crystals  of  smoky  quartz,  one  of  them  3^  inches 
in  length  and  1|  inches  in  diameter,  have  been  found  in  Three-Mile 
gulch,  3  miles  southeast  of  Helena,  Montana. 

Hydrolites, — ^Thin  shells  of  chalcedony  filled  with  water  and  contain- 
ing a  moving  bubble,  measuring  from  ^  to  1^  inches  in  diameter,  are 
frequently  found  on  the  Oregon  coast  near  Yaquina  bay  and  Astoria. 

In  a  report  on  the  minerals  of  the  Colorado  desei*t,  Mr.  C.  B.  Orcutt 
mentions  "  water-agate"  (hydrolite)  from  Canyon  Springs,  and  beautiful 
agates  and  chalcedonies  in  the  drift  of  the  desert  and  scattered  over 
the  mesa-like  formations  that  border  the  depressed  plains. 

a  C.  S.  Orcutt,  Tenth  Annual  Seport  of  the  State  Mm«t«b\o^\>  ^l^«2^<(a:s&a^^^S(^^ 
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Agate. — ^Agate  in  bowlders  from  a  few  inches  to  a  foot  across,  of 
rich  red,  brown,  and  mottled  tints,  is  fonnd  in  the  vicinity  of  Austin 
Blnfis,  near  Colorado  Springs  and  Colorado  City,  Colorado. 

Agatized  wood. — ^In  the  eighth  annual  report  of  the  U.  S.  G^logical 
Survey  for  1886-87,  Prof.  Lester  P.  Ward,  has  contribat^d  the  most  ex- 
haustive treatise  on  the  geological  distribution  of  fossil  plants  through- 
out the  world,  including  silicified  and  agatizedwood,  that  has  appeared 
up  to  the  present  time.    He  says : 

'^  These  remarkable  petril  actions  are  believed  to  occur  in  the  Shina- 
rump  group  of  Powell,  and  their  mode  of  occurrence  is  described  by 
him  in  his  *  Geology  of  the  Uintah  mountains,'  1876,  p.  69.  These  great 
trees  of  stone  are  believed  by  the  Indians  to  be  the  shafts  of  their 
thunder-god,  Shinauav,  and  ^m  this  Major  Powell  named  the  group, 
which  he  regards  as  of  Cretaceous  age." 

On  visiting  Chalcedony  Park,  the  nearest  of  the  three  so-called  for- 
ests in  this  formation  on  the  Atlantic  and  Pacific  railroad,  the  writer 
found  it  to  be  about  a  mile  square  and  inclosed  by  table  lauds  from  50 
to  100  feet  in  height.  Nearly  all  the  agatized  wood  is  found  on  the  flat 
plain  below  these  table  lands,  and  rests  on  layers  of  sandstone.  The 
lower  layer  is  chocolate-red,  another  white,  another  black,  and  another 
a  compact  sandstone,  gray,  and  on  these  rests  a  layer  of  white  sand- 
stone in  which  all  the  wood  at  this  locality  originally  belonged.  By  the 
washing  and  weathering  away  of  this  formation,  the  tree  trunks  have 
rolled  down  to  the  level  plain  below,  and  none  of  them  were  ever  in 
place  there.  In  the  upper  layer,  where  they  belong,  no  trunks  occur 
in  the  upright  position,  nor  were  any  roots  visible;  and  since  none  of 
the  trees  retain  any  of  the  original  bark,  it  seems  very  probable  that 
all  this  deposit  was  once  the  bed  of  an  inland  sea  or  lake. 

There  exist  two  more  deposits  of  jasperized  wood,  distant  respec- 
tively 8  and  16  miles  from  Chalcedony  Park;  and  also  annmber  of  out- 
crops of  this  material  are  seen  along  the  line  of  the  Atlantic  and  Pa- 
cific railroad,  although  the  quality  is  not  as  fine  as  that  of  the  three 
original  deposits. 

Within  3  miles  of  Los  Cerrillos,  New  Mexico,  there  is  a  small  fossil 
forest  of  agatized  and  jasperized  wood,  closely  resembling  that  of  the 
Chalcedony  Park  in  Arizona.  Two  sections  from  this  locality,  weigh- 
ing about  a  ton  each,  are  to  be  seen  in  the  collection  of  the  Historical 
Society  of  New  Mexico,  at  Santa  Fe. 

Dr.  Alexis  A.  Julien,  who  has  made  a  carefiil  microscopic  study  of  the 
jasperized  wood,  made  the  following  communication  to  the  New  York 
Microscopical  Society  at  the  January  meetin g,  1892 :  "  In  the  jasperized 
wood  from  Arizona,  many  of  the  wood  cells  are  traversed  by  the  weU- 
preserved  mycelium  of  a  fungus,  secreting  iron  oxide,  of  which  the  still 
living  species  has  already  been  described. — [Jour,  of  the  N.  Y.  Micro- 
scopical Society.]  The  fine  threads  are  silicifled  and  heavily  coated 
with  yellowish  to  reddish  brown  ferric  oxide,  and,  by  their  minute  and 
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close  Dranching,  form  spongy  masses  of  cylindrical  shape,  often  some- 
what curved  or  spiral,  and  of  a  little  less  diameter  than  the  wood  cells 
along  which  they  lie.  It  was  often  noticed  in  a  sliced  thin  section  o^ 
the  silicified  wood  that  these  spongy  cylinders  of  iron  oxide  adhered 
mostly  to  the  same  side  of  the  wood  cells  which  inclosed  them.  In 
other  cases,  the  walls  of  several  wood  cells  appeared  to  be  broken 
down  in  the  vicinity  of  the  larger  ocherous  cylinders,  as  if  by  erosion, 
through  the  agency  of  the  organism,  producing  irregular  cavities,  now 
filled  with  clear  quartz. 

'^Another  mode  of  growth  of  the  fungus  was  weU  shown  in  many 
branching  plants  which  have  insinuated  themselves  within  the  thin 
lamellsB,  which  make  up  the  walls  of  the  wood  cells,  and  so  have  crossed 
over  several  cells  through  and  inside  of  their  walls,  but  without  enter- 
ing the  cells. 

^^  The  mode  of  introduction  of  the  fungus  into  the  wood  is  clearly 
shdwn  in  many  thin  veins  of  agate,  which  cross  the  sections  and  indi- 
cate cracks  in  the  trunk  of  the  original  tree.  In  these  veins,  as  well  as 
in  the  ei*osion  cavities  referred  to  above,  many  fungus  spores  were  ob- 
served sprouting  into  mycelium,  of  which  some  of  the  branches  were 
noticed  penetrating  through  the  walls  of  the  neighboring  wood  cells. 
From  these,  as  well  as  from  other  facts  observed  on  the  plant  now  living, 
the  following  conclusions  were  drawn : 

^^  1.  That  the  tree  fell  and  was  submerged  in  a  shallow  sheet  of  gently 
running  water,  such  as  that  which  oozes  through  the  cedar  swamps  of 
the  Atlantic  coast  down  to  the  sea,  at  the  present  day. 

^^2.  The  wood  tissue  of  the  tree  was  attacked  by  the  water  fungus 
immediately  after  its  fall,  and  this  growth  mainly  progressed  on  the 
lower  side  of  the  cells  in  the  prostrate  tree.  After  the  decay  and  loosen- 
ing of  the  bark,  the  floating  spores  of  the  ftmgus  evidently  made  their 
entrance  into  the  tree,  through  the  cracks  in  its  trunk. 

"3.  The  slowly  moving  current  under  the  swamp  brought  by  infil- 
tration into  the  wood  cells  a  constant  supply  of  water,  charged  with 
organic  salts  of  iron,  etc.  The  coloration  of  the  wood  has  been  effected, 
not  by  chemical  or  mechanical  agency,  but  entirely  by  organic  secre- 
tion and  deposit  of  ferric  oxide,  etc.,  by  this  interesting  species  of  water 
fungus. 

<<4.  The  complete  silicification  of  the  wood  finally  ensued,  with  a 
deposit  of  the  chalcedonic  and  crystalline  quartz,  producing  varieties 
of  jasper,  banded  chalcedony,  ruin  agate,  etc. 

<^  In  the  silicified  wood  from  Barillas  Springs,  Texas,  still  more  deli- 
cate and  complex  forms  of  the  same  fungus  were  detected  in  a  perfect 
state  of  preservation." 

Opal, — In  August,  1890,  Mr.  James  Allen,  a  jeweler,  of  Yonkers,  New 
York,  detected  what  proved  to  be  fire  opal  in  a  heap  of  rocks  thrown 
out  in  digging  a  well,  from  a  depth  of  22  feet,  on  the  farm  of  William 
Leasure,  near  Whelan,  20  miles  southwest  of  Colfax,  in  Washington 
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State,  lat  47  north,  long.  117  west.  This  point  is  abont  midway  be- 
tween the  Ooenr  D'Alene  and  the  Nez  Perces  Indian  reservations,  near 
Moscow,  Idaho,  almost  on  the  line  of  Idaho  and  Washington.  The 
material  was  rather  plentiful,  as  the  last  4  feet  of  the  rock  contained 
cavities  filled  with  precious  opal.  The  rock  is  a  basalt  in  which  most  or 
nearly  all  the  feldspar  and  pyroxene,  as  well  as  the  green  mass,  appears 
to  have  been  altered.  Some  original  constituent  may  have  changed, 
but  whether  or  not  it  is  olivine  it  is  difficult  to  determine,,  because  of 
the  crystalline  aggregate  character  of  the  pseudomorphic  mass.  The 
pieces  vary  from  the  size  of  a  half  pea  to  that  of  a  hen's  egg,  and  are 
found  in  vasicular  lava;  the  smaller  nodnles  are  very  rich  in  color,  bat 
the  larger  ones  often  have  little  or  no  play  of  colors.  The  quality  of 
some  of  the  specimens  examined  was  very  fine,  and  if  the  material  is 
as  abundant  as  supposed,  and  is  properly  worked,  it  is  likely  to  be  one 
of  the  most  promising  of  our  precious  stones,  from  a  flnancial  point  of 
view.  Mine  buildings  have  been  erected  and  the  locality  has  been 
named  Gem  City.  A  company  was  organized  in  June,  1891,  under  the 
laws  of  Colorado,  with  a  capital  of  $250,000,  and  the  ox)eration8  com- 
menced in  July.  Up  to  the  first  of  October  about  t2S0  was  expended 
for  mining  and  supplies,  and  after  paying  for  lapidary  work  and  other 
expenses,  the  yield  was  $3,500  worth  of  opals,  which  were  sold  at  from 
$30  to  $55  a  carat.  Some  of  these  prices  were  in  excess  of  that  of  Hun- 
garian material  of  equal  or  finer  quality.  This  spring,  owing  to  the 
unusual  weather,  about  three  weeks'  time  was  lost,  and  work  was  in- 
terrupted by  water  and  snow  three  times;  still,  with  an  expenditure  of 
about  $1,200  up  to  date,  the  results  have  more  than  doubled  in  both 
quantity  and  quality,  one  very  superior  stone  having  been  found  and 
sold  at  an  extraordinary  figure — ^much  higher  than  the  prices  quoted 
above.  The  work  is  carried  on  by  about  20  men,  and  is  much  in  the 
nature  of  an  open  quarry.  As  it  progresses  into  the  hiU  the  top  soil 
becomes  deeper,  but  the  layer  of  black  basaltic  rock  next  to  it  and  over- 
\ymg  the  softer  opal-bearing  rock  remains  of  about  the  same  thickness. 
Considerable  veins  of  ocher  are  met  with  and  various  kinds  of  clay; 
and  good  opals  are  often  found  embedded  in  so-called  "soap  holes," in 
a  greasy,  fine-grained,  and  very  tenacious  clay.  Kernels  of  opal,  all  of 
good  quality,  are  found  in  hollow  amygdules  in  the  rock,  the  cavities 
being  generaUy  larger  than  the  opal. 

Hyalite. — Hyalite,  transparent  and  in  great  quantity,  breaking  with 
an  apparent  starch-like  fracture,  has  been  found  in  Lake  county,  Cali- 
fornia, by  Mr.  H.  H.  Myer.  Very  fine  hyalite  in  thick  seams  was  ob- 
served in  the  trap  rock  at  the  faUs  of  the  Willamette  river,  at  Oregon 
City,  Oregon,  and  in  beautiful  botryoidal  masses  in  the  Weiser  valley 
lava  fields,  about  20  miles  north  of  Weiser,  Idaho;  at  both  the  latter 
localities  it  is  equal  to  the  hyalite  firom  Waltsch,  Bohemia. 

Oa/met, — Large  quantities  of  purple  almandine  garnet,  in  the  form  of 
rolled  fractured  pieces,  have  been  found  along  the  Columbia  river  ifi 
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Washington  and  Oregon.  These  vary  in  weight  from  one-half  a  carat 
to  one-half  an  onnce.  Many  of  them  are  good  for  gem  purposes  or  for 
watch  jewels,  and  their  color  is  often  equal  to  the  best  Indian  ^<  alman- 
dine"  garnet. 

Medachite. — ^Prom  the  Copper  Queen  mine  at  Bisbee,  Arizona,  fully  a 
ton  and  a  half  of  beautiful  specimens  of  malachite  have  been  obtained, 
many  of  which  were  polished  and  sold  in  Colorado  for  mineral  speci- 
mens. 

Titanite,  Sphene. — A  very  remarkable  discovery  of  titanite  has  been 
made  by  Mr.  Ernest  Schernikow  at  the  celebrated  Tilly  Foster  iron 
mine  at  Brewster's,  Putnam  county,  New  York.  Several  hundred  mag- 
nificent crystals  have  been  obtained,  varying  in  size  from  1  to  2  inches 
in  length;  nearly  aU  have  highly  polished  faces,  and  some  are  beauti- 
fully twinned.  They  are  of  fine  yellow  shades;  many  are  transparent 
and  several  are  large  enough  to  cut  into  gems  of  from  1  to  15  carats 
each.  These  were  found  during  the  removal  of  the  upper  surface  in 
the  new  excavations  at  the  mine. 

Aboriginal  lapidary  work, — A  visit  to  Oregon  City  elicited  the  fact 
that  Mr.  H.  O.  Stevens  and  others  had  found  about  150,000  small 
arrow  points  on  the  beaches  of  the  Willamette  river  at  Oregon  City, 
Oregon,  between  the  years  1860  and  1890,  principally  in  two  places. 
One  is  on  the  east  bank  of  the  Willamette,  300  or  400  feet  north  of  the 
bridge,  where  the  banks  are  15  to  30  feet  high,  and  covered  with  a 
dense  growth  of  fir  and  ash  trees,  some  of  them  3  feet  in  diameter.  The 
arrow  points  are  found  in  a  layer  from  1^  to  3  feet  below  the  surface. 
The  other  locality  is  what  is  known  as  Green  Point,  half  a  mile  above 
the  bridge,  where  a  small  creek  enters  the  Willamette  river;  there  the 
banks  have  receded  some  250  feet  since  1861,  and  during  the  freshet  of 
1890  over  200  feet.  As  a  result,  an  island  100  feet  in  length  has  been 
formed  in  the  middle  of  the  river.  At  both  these  places  the  arrow  points 
are  gathered  by  boys  and  local  collectors  immediately  after  a  freshet. 
In  the  debris  of  the  river  are  to  be  found  large  quantities  of  broken 
fragments  of  obsidian,  agatized  wood,  jasper,  and  other  materials  from 
which  the  arrow  points  were  made;  also  large  diorite  hammers,  weigh- 
ing from  2  to  10  pounds  each.  There  is  every  indication  that  these 
arrow  points  were  not  made  by  the  modern  Indians,  or  they  would  not 
have  existed  in  such  quantities,  nor  at  such  depth  as  the  large  growth 
of  the  trees  would  indicate.  Arrow  points,  equally  fine,  are  found 
under  similar  conditions  along  the  Columbia  river.  The  modern  Ore- 
gon Indians  do  not  know  how  to  make  even  rude  ones,  and  have  never 
offered  arrow  points  for  sale. 
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By  £.  W.  Parkxr. 

BUHBSTOinES. 

The  prodnction  continned  to  decrease.  The  nninber  of  pairs  of  bohr- 
stones  made  from  domestic  stone  in  1891  was  596,  with  an  aggregate 
yalne  of  916,587.  This  is  a  decrease  in  valne  from  that  of  1890  of 
$7,133.  The  product  in  1891  distributed  by  States  was:  ISTew  York, 
esopus  stone,  353  pairs,  worth  $8,806;  Pennsylvania,  cocalico  stone,  94 
pairs,  worth  $3,801,  and  Virginia,  Brush  Mountain  stone,  149  pairs, 
worth  $3,980.  The  value  of  tlie  annual  product  since  1883  is  shown  in 
the  following  table.  It  is  probable  that  the  figures  for  1888  and  pre- 
vious years  are  in  excess  of  the  actual  product,  the  reports  having  been 
based  on  the  estimates  by  operators  of  the  total  yield  of  their  respec- 
tive regions,  and  not  from  a  compilation  of  individual  returns. 

Valw  of  buhntanea  produced  in  the  United  States  Hnce  188S* 


Yean. 


1888 
188A 
1885 
1886 
1887 


Value. 


$160,000 
150,000 
100,000 
140.000 
100,000 


1888 
1889 
1890 
1891 


Value. 


181.000 
85.155 
23,720 
18.587 


Value  of  hukretonee  and  mUUUmee  imported  into  the  United  Stateefrom  1868  to  1891, 


Tears  ended— 

Bough. 

June  80, 1868.. 

174,224 

1869.. 

57,942 

1870.. 

58,601 

1871.. 

35,406 

1872.. 

69,062 

1878.. 

60,468 

1874.. 

86,540 

1875.. 

48,068 

1876.. 

37,759 

1877.. 

60.857 

1878.. 

87,679 

1879.. 

101,484 

Made 

into  mill* 

stones. 


$2,419 

2.297 

3,698 

5.967 

8,115 

43,170 

66,991 

46,328 

28,068 

1,928 

6,088 


Total. 


I 


$74,224 

60,361 
60,898 
89,104 
75,029 
68,578 
79,710 

115,050 
84,087 
88,926 
89,607 

106,572 


Years  ended— 


^^1080,1880. 

1881. 

1882. 

1883. 

1884. 

1885. 
Deo.  81, 1886. 

1887. 

1888. 

1889. 

1890. 

1801. 


Made 

Boagh. 

into  mm- 

atones. 

$120,441 

•4,«B1 

100,417 

8,408 

103,287 

747 

78,418 

272 

45,887 

988 

85,022 

466 

20,278 

868 

23,816 

101 

88,523 

706 

40.439 

462 

82,892 

1,108 

28,997 

42 

TMtl. 


\ 


$126,072 
103,912 
104,034 
73,685 
48,100 
35, 4n 
29.935 
24,007 
87.228 
40.884 
83,905 
24,038 


GEINDSTOinBS. 


The  value  of  grindstones  produced  in  the  TJnited  States  increased 
from  9450,000  in  1889  to  $476,113  in  1891.    The  quantity  represented 
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by  this  yalne  in  1891  was  about  60,000  tons.  Practically  all  of  the  prod- 
met  is  from  Michigan  and  Ohio,  the  portion  obtained  from  California 
and  South  Dakota,  the  only  other  producing  States,  being  insignificant 
in  oomimrison.  The  annual  production  of  grindstones  since  1880  may 
be  seen  by  the  following  table: 

Value  of  ipiMdMiQnu  frodnoeA  te  the  ITrnM  SUUee^  1880  to  1891,  ineluHve. 


1880 
1881 
1882 
1883 
1884 
1886 


Valn». 


$600,000 
800.000 
700,000 

eoo.ooo 

570,000 
500,000 


1886 
1887 
1888 
1889 
1800 
1881 


Value. 


$250,000 
224,400 
281,800 
430.587 
450,000 
476,118 


Qrimd9Ume$  imparted  and  entered  for  ooneumption  in  the  United  Statee,  1868  to  1891  in- 

ohmve. 


Yeun  ended— ■ 


June  30, 1868 . 
1860 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 

Deo.  81,1886 
1887 
1888 
1889 
1860 
1891 


Finished. 


Quantity. 


Long  torn. 


385 
1,202 
1,437 
1,443 
1,373 
1.681 
1,245 
1,463 
1,608 
1.573 
2,064 
1,705 
1,756 


Yalne. 


$25,640 
15,878 
29.161 
43,781 
18,453 
17,033 
18,485 
17,642 
20,262 
18,546 
21.688 
24.904 
24,375 
30,288 
30,286 
28,065 


Unfiniehed  or  rongh. 


Quantity. 


Long  torn. 


8, 957. 15 
10,774.80 
8, 376. 84 
7,721.44 
7, 656. 17 
6,079.34 
4,979.75 
3,669.41 
4,584.16 
4.578.59 
5,044.71 
5.945.61 
6,945.63 


Yalne. 


$36,216 
99,715 
96,444 
60,935 

100,494 
94,900 
87,525 
90,172 
60,927 
58,575 
46.441 
52.343 
51,899 
56,840 
66,039 
77,797 


(a)  Claaeed  ae  finished  or  unflniehed. 


OILSTOirES  IND  WHBTSTOmBS. 


Total 

value. 


$60,855 

115. 593 

125,606 

104, 716 

113,047 

111.933 

106, 010 

107, 814 

90,189 

77, 121 

68,129 

77,247 

76.274 

87,128 

97.225 

105.852 

86,286 

50,579 

(a)39, 149 

(a)5U,  312 

(0)51,756 

(a)57,72C 

(a)45, 115 

(a)21.028 


This  Industry  is  conlarolled  practically  by  one  Arm,  the  Pike  Manu- 
fiicturing  Company^  of  Pike  Station,  ISTew  Hampshire.  Through  the 
courtesy  of  Mr.  B.  B.  Pike,  Yice-president,  the  following  report  con- 
cerning the  business  for  1891  has  been  famished:  The  noYaculite 
form  which  oilstones  are  made  is  obtained  from  Garland  county,  Ark- 
ansas, and  Orange  county,  Indiana.  Of  the  former  there  are  two  Yari- 
eties,  the  Arkansas,  which  is  of  bluish-white  color,  semitransparent, 
and  very  finely  grained,  and  the  Washita,  not  so  finely  grained,  more 
opaque,  and  of  pure  white  color.  The  Indiana  stone  is  known  as  Hin- 
dofltan  or  Orange  stone,  and  Yaries  in  color  firom  white  to  a  buflf  or 
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orange.  The  total  amount  of  rough  stone  produced  in  Arkansas  in 
1891  was  1,029,840  pounds  and  in  Indiana  514,000  pounds,  nearly  all 
of  which  was  shipped  to  Pike  Station,  New  Hampshire,  for  manufac- 
ture. In  addition  to  this  a  small  amount  of  Labrador  stone  from 
Truxton,  ISTew  York,  and  chocolate  stone  firom  Lisbon,  New  Hamp- 
shire, was  produced.  To  complete  the  list  must  be  added  sandstone 
from  Indiana  made  into  kitchen  and  shoemakers'  rubstone,  and  Indian 
Pond  and  Lanesville  scythestones  quarried  at  Haverhill  and  Piermont, 
Grafton  county,  New  Hampshire,  and  Orleans  county,  Vermont*  Be- 
sides the  domestic  stone,  the  Pike  company  handles  Water-of-Ayr  stone 
from  Scotland,  some  Turkish  oilstone,  and  Belgian  and  German  razor 
hones. 
The  company  reports  the  following  domestic  product  marketed: 


Washita  atone,  460,000  pounds  .. 
Arkansas  stone,  IS.UOO  pounds .. 
Labrador  stone,  2,000  pounds. . . . 
Hindostan  stone,  300,000  pounds 

Sandiitone,  120,000  pounds 

Chocolate  stone,  15,U00  pounds . . 
Sythestones,  14,000  gross 

Total 


Of  the  above  sales  the  following  is  fornished  as  as  estimate  of  the 
quantity  exported.  It  should  also  be  stated  that  the  foregoing,  as  well 
as  the  foUowing,  figures  are  not  taken  from  the  books,  but  are  suffi- 
ciently correct  to  serve  all  practical  purposes. 

The  exports  were  about: 

EBtimaied  expartt  of  wheUionet  in  1891. 


Soythestones.  8,000  gross 

Washita  stone,  160, 000  pounds  . 
Arkansas  stone,  7,500  pounds. . . 
Hindostan  stone,  100,000  i>ounds 

Total 


Valne. 


f»,ooo 

18.000 

10,000 

8.500 


61,500 


Eitimated  %mp<nrU  of  wheUtonea  in  1891, 


VahM. 


Turkey  stone,  1,600  pounds 

Scotch  stones  (all  kinds),  6,000  pounds 

Bazor  hones,  800  dozen 

English  soythestones,  60  gross . . . . 

Koriray  Ragg  soythestones,  10  gross  . . 
German  emery  soythestones,  25,000.... 

TotiJ 


$300 
000 

1,200 

MO 

50 


%W 
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ImporU  of  hones  and  wheUtanet  for  the  yeare  1880  to  1890. 


Ye«rt  ended  June 


1880 

1881 
1882 

188a 

1884 
1885 


Talue. 


$14^186 
16,831 
27,882 
30, 178 
26,513 
21,434 


Yeen  ended  December  81— 


1886 
1887 
1888 
1889 
1880 
1891 


Value. 


921.141 
24,093 
80,676 
27,400 
87,454 
35,844 


SMEBT  AND  COBVITDUM. 

Oorandiun  and  emery  are  distingaished  from  each  other  in  that  the 
former  is  oxide  of  alominnm  alone,  while  the  latter  is  an  intimate  mix- 
ture of  oxide  of  alnminnm  with  oxide  of  iron.  Gonmdom  is  by  far  the 
more  valuable  mineral,  being  harder  and  of  greater  durability.  Both 
minerals  are  used  chiefly  for  the  manufacture  of  abrasive  wheels,  the 
production  of  which  is  controlled  by  a  few  firms. 

The  product  in  1891  consisted  of  1,513  tons  of  emery  and  752  tons  of 
corundum,  worth  together  $d0,230.  The  combined  tonnage  is  in  excess 
of  the  product  of  18d0,  but  the  value  decreases  $905,  the  difference 
being  due  to  an  increased  production  of  emery  and  a  decrease  in  the 
output  of  corundum. 

The  product  is  from  Babun  county,  Georgia^  Macon  and  Jackson 
counties,  North  Carolina;  Westchester  county,  ]!^ew  York;  Chester 
county,  Pennsylvania,  and  Hampden  county,  Massachusetts. 

The  following  table  shows  the  annual  product  of  corundum  and  emery 
since  1881 : 

Annual  prodwut  of  comndnm  and  emery  Hnoe  1881, 


Yean. 


1881 
1882 
1888 

1884 


Qoantitj. 


Short  tcnM, 
500 
500 
550 
600 
600 


Value. 


180,000 
80,000 
100,000 
108,000 
lO&OOO 
U^190 


Yean. 


1887 
1888 
1889 
1890 
1801 


Qoantity. 


Short  torn, 

600 

589 

2,245 

1,970 

2,247 


Value. 


108,000 
91,620 

105,567 
89,396 
90,230 
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JBmary  imporM  teto  the  Uwited  States  from  1867  to  1891,  inchuUfe. 


Oralxis. 

Oreoi 

rook. 

Pnlreriaed  or 

Othar 

Yeanflodad— 

B*vp 

tnrea. 

TMiL 

Quantity. 

Valna. 

Quantity. 

Value. 

Quantity. 

Valno. 

Poundi. 

Tent. 

Po«MUb. 

Ximii  ID.  IfMT. . . . « 

428 

814,878 

984.481 

888.181 

10,504 
88,060 
77,916 

85 

4,531 

834,286 

88,549 

isoo 

964 

86,206 

924,161 
644,080 

42,711 

1870 

748 

26,386 

99,631 

64,866 
44.811 

1871 

615 

15,870 

613,624 

28,041 

1872 

1,641 

41,821 

804,977 

86,108 

77,424 

1878 

610, 117 

•29,706 

755 

26,065 

843.828 

15,041 

$107 

70.919 

1874 

881,580 

16,216 

1,281 

43,886 

60.890 

2,167 

97 

62,306 

1875 

487,726 

28,345 

961 

81,078 

85,853 

2,990 

80 

58,827 

1876 

886,246 

18,999 

1,395 

40,027 

77,382 

2,683 

84 

61,6S8 

1877 

348,697 

16,615 

852 

21,964 

96,351 

8,603 

42.182 

1878 

884,291 

16.359 

1,475 

88,454 

66.068 

1,754 

84 

66.601 

1879 

496,688 

24,456 

2,478 

58,065 

133,556 

4,985 

87,506 

1880 

411,840 

20,066 

8,400 

76,481 

828,866 

9,868 

145 

106,884 

1881 

454,790 

22,101 

2,884 

67,781 

177, 174 

7,497 

53 

97,432 

1882 

680.214 

25,314 

2,765 

69,482 

117,008 

8,708 

841 

88. 6M 

1883 

474,105 

22,767 

2.447 

59.282 

93,010 

8,172 

269 

86,480 

1884 

143,267 

5,802 

4,145 

121,719 

513, 161 

81,181 

IBS 

148,880 

Deo.  81,  1885 

228,329 

9,886 

2,445 

55,368 

194,814 

8,789 

787 

74,800 

1886 

161,297 

6,910 

8,782 

88,926 

865,947 

84,968 

861 

181,688 

1887 

867,239 

14,290 

2,078 

45,033 

al44,880 

6,786 

2,000 

68.800 

1888 

480,897 

16,216 

5.175 

93,287 

8,748 

118. 9« 

1889 

603,347 

18,937 

5,234 

88,727 

111,808 
6,048 

218. 808 

188,887 

71,808 

1880 

634,968 

90,888 

8,867 

97,989 

1891 

90.666 

8.729 

2,680 

67,573 

•S»  JvM  80.  OBlji  ilaoo  daoaod  wtth 
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PHOSPHATB  BOCX. 

The  total  product  of  phosphate  rock  in  the  TJnited  States  during  the 
calendar  year  1891  was  587,988  long  tons  of  phosphate  rook,  which  went 
into  consomption.  The  stocks  increased  by  90,269  tons,  not  connted  in 
the  above.  The  product  realized  a  gross  total  of  93,651,150.  Florida 
fhmished  112,482  tons  of  the  product,  which  was  nearly  equally  divided 
between  land  rock  and  river  pebble.  The  stocks  accumulated  in  Florida 
at  January  1, 1892,  were  not  noticeably  larger  than  in  South  Carolina. 
In  price  the  South  Oarolina  rock  averaged  $6.20,  and  Florida  96.25  per 
ton« 

SOT7TH  CABOIiIlTA. 

The  product  comprised  344,978  tons  of  land  rock,  worth  92,187,160, 
and  only  130,528  tons  of  river  rock,  worth  9760,978.  This  decrease  in 
the  river  rock  was  due  to  the  action  of  the  phosphate  commissioners, 
who  brought  about  a  much  curtailed  product  from  the  Ooosaw  Company 
by  insisting  upon  the  right  of  the  State  to  discontinue  the  contract  for 
river  dredging  at  a  royalty  of  91  per  ton,  and  this  right  was  con- 
firmed by  the  United  States  Supreme  Court.  Further  curtailment  of 
the  shipments  of  river  rock  was  due  to  the  necessity  of  the  river 
miners  meeting  the  comx>etition  of  the  Florida  rock  to  a  much  greater 
extent  than  the  land  miners.  The  shipments  were  reduced,  but  dredg- 
ing continued  aetively,  with  an  accumulation  of  stocks.  The  average 
price  obtained  for  land  rock  was  96.33  per  long  ton,  and  for  river  rock 
95.88.  The  total  amount  mined  in  South  Carolina  in  1891  nearly  equaled 
the  product  of  1889,  which  was  the  year  of  greatest  product,  the  total 
then  reaching  541,645  long  tons.  The  product  of  1891  was  slightly 
greater  than  that  of  1890.  The  product  since  the  beginning  of  the  in- 
dustry is  summarized  by  years  in  the  following  table: 

667 
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Phosphate  rook  (washed  product)  mined  hy  the  land  and  river  mining  companies  of  8ouA 

Carolina. 


Tears  ending  May  81— 


1887 

1888 

1889 

1870 

1871 

1872 

1873 

1874 

1876 

1878 

1877 

1878 

187» 

1880 

1881 

1882 

1883 

1884 

1886 

1885  (Jnne  1  to  December  31) 

1888  (calendar  year) 

1887 

1888 

1889 

1890 

1891 


Land  com- 

BlTsr eom- 

TabsL 

panies. 

paniea. 

Long  tons. 
6 

Long  tons. 

Long  tons. 
12,262 

12,262 

81,958 

81,956 

83,252 

1,989 

66,241 

58,533 

17.8S6 

74,188 

38,258 

22,502 

68,780 

33,428 

46,777 

79,203 

61,824 

67,718 

109,340 

54.821 

87,969 

122,790 

50,588 

81,912 

132.478 

38,431 

128,589 

163,000 

112,822 

97,700 

210,328 

IOC,  779 

96,588 

199.366 

125,801 

86.182 

190,768 

142,193 

124,541 

366,734 

191.305 

140,772 

832,077 

219.202 

169.178 

878.389 

250,297 

181,482 

431,779 

225,918 

189,490 

896.408 

149, 400 

128,389 

277,789 

263.484 

177.066 

430,649 

281,858 

218.900 

480,668 

290,889 

157.878 

448.667 

329.543 

212,102 

641,845 

363, 757 

U0,241 

483,998 

844,978 

130,628 

475,606 

A  more  detailed  statement  below  shows  the  disposition  made  of  the 
product.    The  local  consumption  has  increased  quite  remarkably. 

DotaHod  statement  of  total  foreign  and  ooastwise  shipments  and  local  consumption  sinst 

July  i,  1874. 


Pflriodp. 


{ 


June  1,1874,  to  May  81, 1876  j 
Jnne  1,1876,  to  May  81, 1878^ 
June  1, 1B76,  to  May  81, 1877 
Jane  1, 1877,  to  May  81, 1878  < 
Jnne  1, 1878,  to  May  81, 1879< 
Jnne  1, 1879,  to  May  81. 1880  < 
Jvne  1, 1880,  to  May  81, 1881  < 
JiDM  1, 1881,  to  May  81, 1882  j 
Jnna  1, 1882,  to  May  81, 1888  j 
June  1, 1888,  to  May  81, 1884  j 
June  1, 1884,  to  May  81, 1886  < 
Jnne  1, 1885,  to  Deo.  81, 1885  j 


Shipments  and 
oonaumption. 


Foreign  ports 

Domestic  ports. . . . 

Conaumed 

Foreign  ports 

Domestic  ports . . . . 

Consamed. 

Foreign  ports 

Domestic  ports. . . . 

Consiimed 

Foreign  ports 

Domestic  ports. .. . 

Coiisnmed. .  •  . . 

Foreign  ports 

DomeH tic  ports. . . . 

Consumea. 

Foreign  ports ..... 
Domestic  ports. . . . 

Consumed 

Foreign  ports 

Domestio  ports. . . . 

ConsnanecT. 

Foreign  ports 

Domestic  i>orts. . . . 

Consumed 

Foreign  ports 

Domestio  ports. . . . 

Consnmed 

Foreign  ports 

Domestic  ports. . . . 

Consumea. 

Foreign  ports 

Domestio  ports. . . . 

Consumed 

Foreign  i>orts 

Domestic  ports. . . . 
Consnmed 


Beaufort. 


Long 
tons. 
44,617 
7,000 


60,384 
9,400 


78,923 
8.286 


100,619 
8,217 


97,799 
8,818 


Chaxlea- 
ton. 


47,167 
13,348 


62,200 
65,896 


89,681 
66,840 


04.789 
62,176 


132,114 

41,040 

6,800 

111,075 

44,180 

12,000 

105.781 

18,321 

6,000 


Long 
tons. 
25,929 
26.680 
19.884 
25.431 
28,831 
18,850 
28.844 
40,788 
13.400 
21,123 
80,729 
17.835 
21,767 
62,281 
18,900 
14,218 
94,002 
22,040 
8,688 
91,929 
38,142 
22,905 

111,  314 
42,937 
28.251 

160,645 
42,620 
20,639 

181.383 
60,928 
11,486 

161,700 

65.000 

8,581 

112,126 
80,000 


TotaL 


Long 

torn, 

70,548 

32,560 

19,884 

75.815 

38,231 

18,850 

102,787 

47,063 

18,400 

121,742 

68,946 

17,636 

119.566 

60,889 

18,900 

81. 375 

107,348 

22,040 

70.788 

167,824 

88,142 

112.486 

178,864 

42,837 

123,040 

212,790 

42,620 

162,863 

222,403 

66.728 

122.670 

206,838 

87,000 

114.342 

128,447 

81,000 


Total  for 
eaehyi 


128,796 
188,886 
163,888 
206,888 
199,866 
18t,7BB 


881,077 
878,889 
481,779 


977,  n9 
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Detailed  etatement  of  total  foreign  and  coasttoise  ahipmente  and  local  con$umption  Hnoe 

July  1, 1874 — Continued. 


Periods. 


Jul  1, 1886,  to  Dec  31, 1886 


Jul  1, 1887,  to  Dec  31. 1887 


Jul  1, 1888,  to  Dec  81, 1888 


Jan.  1. 1880,  to  Dec.  81, 1889 


Jul  1, 1890,  to  Dec  81, 1890 


Jul  1, 1891,  to  Dec  81, 1891 


Sbipmente  and 
consumption. 

Beanfort. 

Foreign  ports 

Domestic  ports. . . . 

f  *niiiiiiinM] ,  .  , 

Long 

tons. 

153, 443 

14,622 

9,000 

189,995 
15,905 
13,000 

124, 474 
20,404 
13,000 

137,102 
60,000 
15,000 
72.241 
15.000 
13.000 
94,528 
22,000 
14,000 

Foreir;D  ports 

Domestic  ports. . . . 
Consumed 

Foreign  ports 

Domestic  ports .... 

Consnmed 

Foreign  ports 

Domestic  ports. . . . 
Consumed 

Foreign  ports 

Domestic  ports 

Con  8uraed ......... 

Foreign  ports 

Domestic  ports 

C/onsum^^d  ^ 

Charles- 
ton. 


Long 
tons. 

5,926 

187,558 

60,000 

9,740 

181,918 

70,000 

3,611 

212, 078 

75,000 

5,900 

248,643 

75,000 

55,000 

213, 757 

85,000 

4,655 

252.083 

88,250 


Total. 


Long 

tons. 
150,369 
202,180 

69,000 
199, 735 
197,823 

83,000 
128,085 
232,482 

88,000 
143,002 
808,643 

90,000 
127,241 
228,757 

98.000 

99,183 
274,083 
102,250 


Total  for 
each  year. 


480,640 
480,558 
448,667 
541,645 
463,998 
475,606 


For  comparison  with  the  methods  which  have  been  developed  in 
Florida  for  mining  phosphate  rock,  and  which  are  being  improved  con- 
stantly, the  following  excellent  description,  by  Mr.  W.  de  L.  Benedict, 
of  the  methods  used  in  mining  South  Carolina  land  phosphate  is  ab- 
stracted from  the  Engineering  and  Mining  Journal.  It  is  particularly 
valuable  as  the  most  intelligent  as  well  as  exact  description  of  the 
principal  method  in  use  there.  South  Carolina  land  phosphat'C  rock  is 
found  as  lumps  or  nodules,  of  irregular  shapes  and  sizes,  grayish  in 
color,  moderately  hard  and  tough,  and  containing,  when  thoroughly 
dried,  from  66  to  62  per  cent,  of  tri-calcium  phosphate,  Caa  (P04)2,  the 
compound  which  is  found  in  bones  and  in  all  natural  varieties  of  phos- 
phates. The  lumps  of  land  phosphate  are  found  in  beds  or  strata  of 
varying  extents  and  thicknesses,  lying  horizontally  or  nearly  so.  The 
strata  average,  i>erhaps,  9  inches  in  thickness,  and  are  sometimes  prac- 
tically continuous  for  several  thousands  of  acre  s  in  extent.  They  some- 
times appear  at  the  surface  of  the  ground,  and  again  are  covered  to  a 
depth  of  60  feet  or  more.  It  is  doubtful,  however,  whether  it  will  pay 
to  extract  the  phosphate  from  a  greater  average  depth  than  about  10 
feet  unless  the  bed  is  unusually  thick,  or  the  market  price  for  the  prod- 
uct unusually  high. 

The  operations  of  mining  the  phosphate  and  its  subsequent  treatment 
are  substantially  as  follows  (the  methods  about  to  be  described  being 
those  adopted  by  one  of  the  largest  and  most  successful  companies) : 
The  land  is  first  ^<  sounded  "  with  a  pointed  steel  rod  to  determine  the 
depth  of  the  stratum  below  the  surface;  then  pit<s  are  dug  to  ascertain 
the  thickness  of  the  bed.  The  variations  in  the  depth  of  the  phos- 
phate are  due  to  the  undulations  in  the  surface  rather  than  to  any  dix) 
in  the  stratum.  As  the  cost  of  mining  is  proportionate  to  the  thickness 
and  hardness  of  the  ^^  overburden,''  as  well  as  the  thickness  of  the 
phosphate,  and  as  it  is  desirable  to  keep  this  cost  at  about  the  same 
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figure  from  year  to  year,  it  is  of  great  importance  to  have  an  accurate 
survey  of  the  property,  in  order  that  deep  and  shallow  places  may  be 
selected  to  balance  each  other. 

Minifig. — After  suitable  tracts  of  several  acres  each  have  been  chosen, 
the  trees  are  felled,  the  underbrush  is  cleared  away^  and  trenches  are 
dug  around  each  one  in  the  form  of  a  rectangle  to  drain  off  the  water 
to  a  depth  greater  than  that  of  the  phosphate.  The  land  is  so  flat 
and  so  near  the  level  of  the  river  that  it  is  frequently  necessary  to  pump 
the  water  out  of  the  drain  trenches.  A  railroad  track  is  laid  along  the 
middle  of  the  rectangular  tract  and  the  land  is  then  ready  for  the  min- 
ing operations  proper. 

To  obtain  the  phosphate,  trenches  6  feet  wide  are  dug  acyoining  the 
drain  trenches  on  the  long  sides  of  the  rectangle,  the  earth  is  thrown 
over  the  drains,  and  the  phosphate  is  piled  on  the  bank  toward  the  rail- 
road, to  which  it  is  wheeled  in  barrows  before  the  next  trench  is  com- 
menced. The  earth  from  the  second  mining  trench  is  thrown  into  the 
space  made  by  the  first  trench,  and  the  phosphate  is  piled  on  the  inner 
bank,  as  before,  and  wheeled  to  the  raUroad.  This  is  repeated  tiU  the 
track  is  reached,  when  that  part  of  it  which  is  within  the  limits  of  the 
rectangle  is  taken  up,  and  mining  is  then,  commenced  on  that  part 
which  was  formerly  covered  by  the  track,  starting,  as  before,  from  the 
end  farthest  from  the  railroad.  The  mining  is  divided  into  ^^  tasks," 
each  task  being  a  space  15  feet  long  and  6  feet  wide  and  as  deep  as  the 
phosphate  stratum,  which  averages  5  or  6  feet.  Miners  are  paid  25 
cents  to  30  cents  per  vertical  foot,  according  to  the  hardness  and  thick- 
ness of  the  overburden.  For  a  depth  of  6  feet,  therefore,  the  pay  would 
amount  to  91.50  to  $1.80  per  task  (equivalent  in  this  instance  to  15  by 
6  by  6  feet  =  540  cubic  feet,  or  20  cubic  yards),  or  at  the  rate  of  7^  to 
9  cents  per  cubic  yard.  The  miners  earn  from  91  to  91.25  each  per  day. 
The  stratum  is  made  up  of  phosphate,  more  or  less  mixed  with  clay  and 
sand,  and  for  each  foot  in  thickness  (which  is  about  its  average  thick- 
ness on  this  property)  it  will  yield  about  1^  tons  of  marketable  phos- 
phate to  the  task;  in  this  case  equal  to  15  by  6  by  1  foot,  or  90  cubic 
feet  of  stratum,  or  say  60  cubic  feet  to  the  ton.  A  ton  of  this  phos- 
phiate  occupies  about  24  cubic  feet,  so  the  stratum  may  be  said  to  yield 
40  per  cent,  of  phosphate,  or  726  tons  per  acre. 

After  this  mixture  is  mined  it  is  loaded  into  cars  holding  about  4 
tons  each,  and  hauled  by  a  locomotive  to  the  washer.  Here  the  cars 
are  drawn  up  an  incUne  to  the  top  of  the  building  and  their  contents 
are  dropped  into  hoppers  which  discharge  into  the  crusher.  The  lat- 
ter consists  of  pairs  of  rolls  about  4  feet  long,  which  are  set  about  4  inches 
apart.  The  object  of  these  crushers  is  simply  to  break  up  the  larger 
masses  and  pieces  of  phosphate  so  as  to  have  nothing  more  than  about 
4  inches  in  diameter  pass  into  the  washers.  Most  of  the  nodules  are 
smaller  than  this,  but  they  are  sometimes  cemented  together  in  larger 
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masses,  containing  also  clay  and  sand,  which  it  is  necessary  to  remove 
in  order  to  keep  np  the  grade  of  the  phosphate. 

Washing, — ^From  the  crushers  the  material  is  discharged  into  the 
washers.  Two  kinds  are  used,  but  the  one  called  a  log  washer  seems 
to  do  the  cleaner  work.  This  consists  of  an  octagonal  piece  of  wood 
about  27  feet  long  and  15  inches  in  diameter,  having  cast-iron  teeth, 
each  about  9  inches  high  by  5  inches  wide,  bolted  to  four  of  the  eight 
sides  in  the  form  of  a  broken  helix.  This  log  revolves  in  a  trough,  and 
both  are  slightly  inclined,  so  that  the  phosphate  is  screwed  up  against 
a  current  of  water,  which  cleanses  it  from  the  sand  and  clay.  The 
material  to  be  washed  is  fed  in  at  the  lower  end  and  water  is  discharged 
into  the  trough  at  various  places,  a  strong  stream  being  directed  against 
the  phosphate  near  the  point  of  discharge  to  give  it  a  final  washing. 
The  cleaned  phosphate  falls  on  an  inclined  screen  of  cast  iron,  having 
square  perforations  three-fourths  of  an  inch  in  diameter.  All  that  passes 
through  this  falls  on  a  second  screen  with  meshes  one- fourth  of  an  inch 
in  diameter,  and  that  which  passes  through  this  screen — a  very  small 
proportion — contains  so  much  sand  that  it  is  wheeled  away  as  waste. 

The  water  from  the  washers  carries  off  the  finer  sand  and  clay,  and 
deposits  them  on  the  mud  flats  of  the  river,  on  the  bank  of  which  the 
washer  building  is  placed.  The  other  kind  of  washer  consists  of  a 
boiler-iron  cylinder  slightly  inclined  (or,  sometimes,  a  truncated  cone), 
having  teeth  similar  to  those  just  described  bolted  to  the  inside  of  the 
shell  in  the  form  of  a  broken  helix.  As  the  cylinder  revolves  the  ma- 
terial to  be  washed  is  forced  up  against  a  down-flowing  current  of 
water,  as  before.  This  style  of  washer  is  said  to  do  more  work  than 
the  other,  but  the  product  is  perhaps  not  so  thoroughly  cleaned. 

Drying. — The  phosphate  is  now  ready  for  calcination.  This  is 
effected  in  kilns,  which  consist  simply  of  rectangular  brick  structures, 
each  about  100  feet  long  by  40  feet  wide.  The  floor  is  of  brick  also, 
and  in  it  flues  are  arranged  about  5  feet  apart  and  running  parallel  to 
the  shortest  sides  to  supply  the  air  for  the  combustion  of  the  wood. 
The  walls  are  about  10  feet  high,  and  are  braced  on  the  outside  with 
wooden  buckstays.  A  roof  of  wood  covers  the  kiln.  Each  kiln  holds 
1,000  to  1,200  tons  of  phosphate,  and  35  to  40  cords  of  wood  are  re- 
quired to  calcine  it,  or  at  the  rate  of  about  30  tons  per  cord.  The  wood 
is  piled  on  the  bottom  of  the  kiln  and  the  phosphate  wheeled  from  the 
washers  in  barrows  and  dumped  on  the  wood  until  the  proper  amount 
is  charged,  the  finer  phosphate  being  reserved  to  go  on  the  top  as  a 
cover.  The  wood  obtained  in  clearing  the  land  is  usually  sufficient  for 
calcining  the  phosphate  and  for  ftiel  for  the  locomotives  and  the  "  wash- 
ers.'' It  takes  from  two  to  five  days  for  the  fires  in  the  kilns  to  burn 
out,  and  then  the  phosphate  is  ready  for  market. 

The  water  in  the  river  is  deep  enough  for  some  of  the  smaller  sail- 
ing vessels  to  come  directly  to  the  washer,  but  when  the  phosphate  is 
to  be  shipped  in  larger  vessels  or  steamers  it  is  loaded  into  lighters  and 
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towed  down  into  deep  water.  The  ease  and  simplicity  with  which  the 
thickness  and  depth  of  the  South  Carolina  deposits  can  be  determined 
and  the  uniform  grade  of  the  phosphate  enables  one  to  estimate  very 
closely  the  quantity  of  material  in  any  given  tract  of  land,  as  well  as 
its  value  and  the  cost  of  mining,  all  of  which  stands  out  in  strong  con- 
trast with  the  extreme  irregularity  of  the  Florida  deposits  of  rock  phos- 
phate. 

FLOBIDA. 

Production  was  very  active  in  Florida — ^more  active  than  the  devel- 
opment work  or  the  available  capital  or  the  condition  of  the  fertilizers 
market  justified.    Land  rock  (hard  rock,  land  pebble,  and  some  soft 
rock)  was  marketed  to  the  extent  of  57,982  long  tons,  and  also  54,500 
tons  of  river  pebble,  making  112,482  tons  of  phosphate  rock  added  to 
the  general  supply,  which  was  not  only  already  equal  to  the  demand, 
but  was  practically  arranged  for  in  advance.    If  the  crops  had  been 
remunerative  this  new  supply  might  have  simply  expanded  the  busi- 
ness of  manufactured  fertilizers,  but  the  low  price  of  cotton  was  suffi- 
cient to  contract  the  trade,  and  hence  the  marketing  of  the  Florida 
phosphates,  especially  the  land  rock,  had  a  most  depressing  effect  on 
phosphate  prices  at  the  close  of  the  year  and  in  1892.    Its  worst  effect 
was  felt  by  the  small  mining  companies  with  only  sufficient  capital  to 
set  a  small  plant  in  operation,  and  who  depended  upon  quick  and 
profitable  returns  for  means  for  further  operations.    As  the  returns  were 
not  profitable,  and  in  many  cases  even  a  downright  loss,  these  smaller 
producers  strove,  but  vainly,  to  effect  a  combination  of  Interests.    They 
were  not  sufficiently  supported  by  the  larger  and  more  conservative  pro 
ducers,  and  the  combination  failed.    It  was  partially  replaced  by  the 
present  tendency  to  unite  the  selling  agencies.    The  effect  of  all  this, 
in  so  far  as  any  effect  can  be  produced,  is  to  reduce  mining  costs  by 
all  possible  mining  contrivances,  including  the  introduction  of  a  modi- 
fled  form  of  hydraulic  mining  machine,  and  to  shorten  the  speculative 
period  in  this  new  fleld.    The  production  will  increase,  even  if  the  prices 
continue  low;  this,  however,  is  by  no  means  certain,  since  the  demand 
fluctuates  very  largely  with  the  crops. 

Total  produot  of  phoBphate  rook  in  Florida  to  December  31, 1891, 


Yean. 


1888 

1889 

1890 

1891 

Total 


Prodact. 


LongUmt. 

8,000 

4,100 

46,601 

112,482 


160,088 


Value. 


$K,000 

82,800 

888,100 

708,013 


1,094,808 
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Pho8phat€9  imported  and  entered  for  coneumpOon  in  the  United  Statee,  1868  to  1891  inolfi- 

eive. 


Calendar  jean  endins 
December  31,  from  1880 
to  1890;  previoaB  years 
end  June  30. 


1868 
1800 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Guano. 


Crude  phoephatee  and 
other  substancee  used 
for  fertOlcing  purposes 


Quantity. 


Long  torn, 
99,668 
13,480 
47,747 
94,844 
15,279 

6,755 
10,707 
23,025 
19,384 
25,580 
23,122 
17,704 

8,619 
23,452 
46,699 
25,187 
28,090 
20,934 
13,520 
10, 195 

7,381 
15, 991 

4.642 
U,937 


Yalnew 


$1,836,701 
217,004 
1,414,872 
8, 313, 014 
423, 322 
167, 711 
261,085 
639,808 
710, 136 
873,459 
849,607 
634,546 
108,733 
809,652 
854,463 
537,060 
588,033 
893,039 
306,584 
252,265 
125,112 
813.956 
59,580 
199,044 


Quantity. 


Longtona. 


133,956 
96,586 
35,119 
40,068 
82,608 
63,100 
86,406 
85,661 
81,191 
29,743 


Value. 


988,864 

61,528 

90,817 

165, 703 

83,342 

218, 110 

243,467 

212, 118 

164,849 

105, 875 

285,089 

223,283 

817,068 

918,835 

1,437,442 

798, 116 

406,288 

611,284 

1, 179, 724 

644,301 

329,013 

403, 205 

252,787 

214,671 


Total  Talue. 


n,  425, 625 

278. 533 

1,505,689 

3, 479, 617 

506,664 

885.821 

604,552 

761,926 

874,984 

1,009.334 

1,134,696 

857,829 

425,801 

1,318,387 

3,201,906 

1, 335, 196 

994,266 

1,004,323 

L486,308 

896,566 

454,125 

717, 161 

812,367 

413,716 


SULPHUR. 

Bt  £.  W.  Parker. 

The  total  product  reported  for  1891  was  from  the  Territory  of  Ctab, 
and  amounted  to  1,200  short  tons,  valued  at  $33  per  ton.  This  product 
was  obtained  from  the  property  formerly  operated  by  the  Dickert  and 
Myer  Sulphur  Company,  under  an  option  held  by  a  syndicate  of  Eastern 
capitalists.  The  property  is  now  in  charge  of  Mr.  J.  H.  Burfeind,  of 
Black  Bock,  Utah,  under  whose  supervision  extended  improvements 
are  being  made,  new  machinery  added  to  the  plant,  and  preparations 
made  for  largely  increased  output  in  the  future!  During  1891  one 
new  cylinder  for  grinding  sulphur  ore  was  added  to  the  mill  plant,  and 
two  more  were  in  course  of  construction  at  the  beginning  of  1892.  The 
dei)osits  of  sulphur  are  what  is  known  as  the  Gove  creek  sulphur  beds 
in  Beaver  county.  The  largest  of  these  on  which  the  present  work  is 
being  prosecuted  has  been  prospected  over  an  area  2,900  feet  square, 
and  mining  is  being  carried  on  by  means  of  ox>en  cuts  from  18  to  20 
feet  deep.  The  sulphur  is  extracted  from  the  ore  by  steam  heating  in 
an  air-tight  retort.  It  is  then  molded  into  rolls  or  blocks  convenient 
for  shipping,  or  ground  at  the  mill  for  making  sheep  dip  and  other 
preparations. 

Work  is  reported  as  still  being  pushed  on  the  Louisiana  sulphur 
beds  near  Lake  Charles,  and  the  owners  claim  that  actual  production 
will  be  conmienced  at  an  early  day. 

The  condition  of  the  sulphur  market,  after  a  period  ol  great  debility 
and  instability,  became  much  firmer  in  1891,  sufficiently  so  to  encourage 
the  development  of  American  properties.  This  is  in  all  probability  due 
to  the  decadence  of  the  sulphur  industry  in  Sicily,  heretofore  the  chief 
source  of  supply.  In  addition  to  this  the  English  alkali  makers  have 
formed  a  combination  for  maintaining  the  price  of  recovered  sulphur 
at  a  uniform  figure.  These  influences  have  caused  the  rise  in  the  sul- 
phur market,  which  the  increasing  use  of  pyrites  in  the  manufacture  of 
acid  for  fertilizers,  etc.,  has  not  been  sufficient  to  counteract. 

Imparts. — ^The  following  tables  show  the  total  amount  of  sulphur  im- 
ported into  the  United  States  from  1867  to  1891,  and  the  countries  from 
which  received  and  customs  districts  through  which  imi>orted  since 
1876: 
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Sulphur  impt^ried  and  entered  for  oonnifnpHon  in  the  United  Stutee,  1867  to  1891,  inclueivem 


Ye«n  ended— 

Crude. 

Flowera  of  buI- 
phur. 

Beflned. 

Ore.  (a) 

Total 
value. 

Quantity. 

Yelne. 

Quantity. 

Yelue. 

Quantity. 

Value. 

Value. 

June  80, 1867... 

1868... 

1860... 

1870... 

1871... 

1872... 

1873... 

1874... 

1875... 

1876... 

1877... 

1878... 

1870... 

1880... 

1881... 

1882... 

1883... 

1884... 

1885... 

1886... 

1887... 
Deo.  81,  1888... 

1880... 

1800... 

1801... 

LongionM. 
24,544.10 
18,150.55 
23,580.60 
27,370.60 
86,131.46 
25,379.56 
45, 533. 27 
40,969.56 
89, 683. 10 
46,434.72 
42,962.60 
48,102.46 
70,370.28 
87,837.26 

105,006.54 
07,504.15 
04,530.76 

105, 112. 10 
06,830.44 

117,538.35 
06,881.55 
08,252.15 

135,033.00 

162,674.00 

116,971.00 

$620,873 
446,547 
078,642 
819, 408 
1,212,448 
764,798 
1,301,000 
1,260,491 
1,259,472 
1,475,250 
1,242.888 
1,179,760 
1,675,533 
2, 024, 121 
2,713,485 
2,627,402 
2,288,046 
2,242,607 
1,041,043 
2,237,080 
1, 688, 360 
1,581,583 
2,068,208 
2,762,953 
2,675,192 

LongUma. 

110.05 

16.48 

06.50 

76.34 

66.54 

85.07 

55.20 

51.08 

17.83 

41.07 

116.34 

158.71 

137.60 

123.70 

07.66 

158.01 

70.13 

178.00 

120.56 

212.61 

278.56 

127.67 

15.34 

12.06 

206.00 

$5,500 
048 
4,576 
3,027 
8,514 
1,822 
2,924 
2,094 
891 
2,114 
5,873 
7,628 
6,509 
5,516 
4,226 
6,926 
8,262 
7,869 
5,851 
8,739 
9,980 
4,202 
1,954 
1,718 
6,782 

Long  torn. 

250.55 

64.75 

646.04 

157.24 

92.26 

56.94 

35.97 

56.68 

$10,015 
2,721 
27,140 
6,528 
4.328 
2,492 
1,497 
2,403 

'$i,'269" 
754 

$636,707 
450,216 
710,867 
831,132 
1,221,0U 
769, 112 
1,305,421 
1,265,588 
1,260,363 
1, 479, 291 
1,285,723 
1, 193, 332 
1,584.434 
2, 034, 899 
2,720,266 
2, 636, 524 
2,296,696 
2,255,331 
1,951,354 
2,250,605 
1,700,723 
1,586.519 
2,070,461 
2,767,731 
2,817,221 

43,87 

1, 170. 80 

149.51 

68.04 

158.86 

70.06 

58.58 

115.33 

126.00 

114.08 

116.05 

83.64 

27.02 

10.00 

103.00 

10.00 

1,927 
86,962 
5,935 
2,392 
5,262 
2,555 
2,196 
4,487 
4.765 
4.060 
3,877 
2,38^ 
734 
299 
3,060 
1,997 

i33,*250* 

a  Latterly  dasaed  under  head  of  pyrites. 

Statement  hy  oountriee  and  by  ouHome  districte,  showing  the  imports  into  the  United  Statee 
of  crude  sulphur  or  brimstone  each  fiscal  year  from  1876  to  1891, 


Countriee  whence  exported 

and  customs  districts 
through  which  imported. 


OOUMTRISS. 

Dutch  West    Indies    and 

Ghiiana 

England 

Scotland 

Gibraltar 

Quebec,  Ontario,  Manitoba, 


ete. 


Italy  .... 
Japan  ... 
Portugal. 


Total 

DI8TBICT8. 


Baltimore,  Md 

Barnstable,  Mass 

Boston  and   Charlestown, 

Mass 

Charleston,  S.  C 

Delaware.  Del ..» 

Huron,  Mich 

Newark.N.J 

New  Orleans,  La 

NewTork.N.Y 

Philadelphia,  Pa 

ProTidence,  K.  I 

Sui  Francisco,  Cal 

SaTannah,  Qa 


1876. 


Quan- 
tity. 


Short 

ton$. 

1,515 

30 

24 


46,941 
456 


48,966 


5,157 


5,031 
"'450' 


Total 


172 
24,524 
12,549 
600 
483 


Value. 


$16,427 

1,211 

910 


1,439,839 
16,291 


1,473,678 


$157,828 


154,883 

"is,"  606 


1877. 


Quan* 
tity. 


Short 
tons. 


425 
472 
290 


41,819 
437 


43,443 


3.882 


3,031 


48,066 


5.705 

721, 092 

385, 671 

18,232 

17,367 


1, 473, 678 


1,071 

150 

21,867 

0,216 

1,739 

862 

725 

43,443 


Value. 


$14, 631 

13.231 

7,780 


1,104,000 
13,137 


1,242,788 


1878. 


Quan- 
tity. 


Short 
tons. 


(») 
160 


12 
47,494 
256 


47,922 


Value, 


$16 
8,961 


264 
1,161,367 

7,548 


1, 173, 156 


$105,175 


101, 216 


31,802 

4,750 

654,097 

256.224 

45,487 

27,768 

15,370 

1,242,788 


5,455 


5,795 
526 


12 
462 


28,240 

6,657 

519 

256 


47,922 


$138, 202 


131.945 
12,267 


264 
13,240 


690,989 

167.222 

11, 479 

7,548 


1870. 


Quan- 
tity. 


Short 
tons. 


2 
806 


64,420 
224 
467 


1,453,138 
4,  .'>28 
10, 410 


65,010 


6,060 
600 

7,841 
605 
800 


443 
100 
36,543 
11,704 


1,178,156 


224 


65, 010 


Value. 


$335 
10,287 


1,487,608 


$157,243 
13,780 

178,506 
13, 812 
21,907 


10, 175 

2,087 

827, 193 

263,467 


4,528 


1, 487, 698 
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Statement  hy  countries  and  hy  customs  districts f  showing  the  imports  into  the  United  States 
of  crude  sulphur  or  brimstone  each  fiscal  year  from  1876  to  1891 — Con  tinned. 


Conntries  whence  exported 

and  cnstomB  districts 
throngh  which  imported. 


couhtbies. 


England 

Scotland 

France 

French  West  Indies 

Greece 

Itsly 

Jai>an 

San  Domingo 

Spain 

Spanish  Possessions  in  Af- 
rica and  adjacent  islands . 


1880. 


Qnan- 
tity. 


Short 

tons, 

1 

1,664 

988 


80.301 
282 


Total 83,236 


DI8TBICT8. 


Baltimore,Md 

Beanfort,S.C 

Boston    and   Charlestown, 

Mass 

Charleston,  S.  C 

Middletown,  Conn 

New  Orleans,  La 

New  York.N.Y 

Philadelphia.  Pa 

Providence,  K.  I 

Richmond,  Va , 

San  Francisco,  Cal , 

Savannah,  Ga 


Total 


13,827 


8,207 
1,061 


280 

46.657 

10,679 

1,2&5 


1,270 


83,236 


Yalne. 


$22 
36,444 
23,580 


1,862,712 
4,744 


1, 927, 502 


$313,842 


183,486 
25,398 


7,121 
1,083,784 
254,892 
81,155 


28,324 


1,927,502 


1881. 


Qiian- 
tity. 


Short 
tons. 


1,668 


102,771 
691 


308 


105,438 


16,477 


8,860 
8,065 


100 
67,608 
17,987 

650 


601 


105,488 


Yalne. 


$43,811 


2,645,293 
16,253 


8,637 


2,713,494 


$430,917 


226,801 
78,741 


2,646 
1,463,082 
477.547 
17,507 


16,253 


2,718,494 


1882. 


Qnan 
tity. 


Short 
tont. 


765 

526 

2 

500 

92,944 

2,980 

240 


9 


97,956 


Yalne. 


$20,204 
13,770 
8 
13,927 
2,504,862 
66,356 
7,876 


810 


2,627,402 


1883. 


Qnan- 
Mtj, 


Short 
tons. 

13 
3 

84 


92,861 
1,038 


600 
87 


94,536 


13,781 
540 

7,467 

6,025 

9 

220 

46,531 

14,839 

1,244 

660 

6,054 

586 


07,956 


$364,384 
13,889 

194,817 

161,281 

310 

6,516 

1,260,222 

408,611 

33,036 

17,760 

151,234 

15,842 


2,627,402 


11,077 


7,756 
4,061 


Yalne. 


$379 

88 

858 


2,248,870 
23,714 


12,856 
2,030 


2,288,796 


$286,438 


173,549 
106,235 


428 
45.385 
22,772 

585 


1,072 
660 


10,378 

1,110,313 

649,0ft5 

13,830 


24,572 
14,365 


04,636  |2, 288. 795 


Conntries  whence  ex- 
ported  and  customs  dis- 
tricts through  which 
imx>orted. 


COClfTBIBB. 


Belgium 

Danish  West  Indies 

England 

France 

Quebec,  Ontario,  Mani- 
toba, and  the  North- 
west Tenritozy 

Italy /. 

Japan 

Spain 


Total 


1884(a). 


Quan- 
tity. 


Short 
tons. 


DISTBICrS. 


Baltimore,Md 

Barnstable,  Mass 

Beaufort,  S.C 

Boston  and  Charlestown, 

Mass 

Champlain,  N.  Y 

Charleston,  S.  C 

New  Orleans,  La 

New  York,  N.Y 


PhUadelphia,  Pa 

Providence,  R.  I 

San  Francisco,  Cal 

All  other  oostoms  dis- 
tricts  


Total 


105, 143 


16,037 
660 
600 

6,204 


6,125 


62,478 

18, 786 

651 

6,622 


106,143 


Yalne. 


$2,242,678 


803,226 
16,163 
13,259 

112,152 


132,670 


1, 135, 725 
401. 568 
15, 517 
112, 698 


2,242,678 


1885. 


Quan- 
tity. 


Short 
tons. 
190 


606 


94,370 

1,541 

134 


Yalne. 


$4,766 


15,084 


96,841 


14,605 
480 
610 

5,126 


8,626 

102 

46,537 

18,696 

1,840 

1,421 


96,841 


1,894,858 

25,683 

1,552 


1886. 


Quan- 
tity. 


Short 
tons. 
60 


81 


1,941,943 


285,006 
11, 040 
12,847 

99,712 


169,564 

2,282 

909,123 

381.010 

87,422 

83,937 


1,941,943 


112,283 
4,972 


Yalne. 


$1,718 
'2,636' 


9 

2, 166. 565 
66,506 


1887. 


Quan- 
tity. 


Short 
tons. 


861 
162 
S90 


80,924 
6,146 


117,806  2,237,832     07,883 


10, 307 
1,617 


3,681 


18,360 

250 

58,758 

15,568 

1,265 

8,600 


864,058 
86,886 


117,806 


60,808 
0 
266,265 
6,102 
1,115.610 
300,740 
25,930 
54,617 


12,547 
1,162 


4,850 


12,420 


2,237,382 


46,711 

15.267 

600 

8,176 

660 


Yalne. 


$5,250 
4,437 
6,951 


1,588,146 
83,696 


1,688.380 


22,816 


85,575 


220.598 


07,383 


702,114 

209.216 

11,291 

50,521 

10,560 


l.e88,»« 


a  Sources  not  reported. 
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Statemfnt  by  countries  and  hy  ouatortu  diBtrieta,  showing  the  importa  into  the  United  States 
oforude  sulphur  or  brimstotie  each  fiscal  year  from  1876  to  1891 — Contiuned. 


Coantrieii  whence  ex- 
ported and  oustxnns  dia- 
tilcto  through  which 
imported. 


COUNTBIBS. 


Belgium 

Danish  Weet  Indies. 

England 

Scotland 

France 

Qaebec  Ontario,  etc. . 

Italy 

Japan 

Spain 

Other  coontries 


188a 


Qaan- 
tity. 


Short 
tona. 
83 


310 


92,528 
6,3d2 


Yalne. 


$1,093 


7,200 


1,499,720 
72,729 


1889. 


Qnan* 
tity. 


Short 
ton*. 
180 


305 


123,260 
6,446 


Value. 


$4,086 
"*8,'337 


1890. 


Quan- 
tity. 


Short 
tona. 

182 

550 

4,898 

20 


1,935,368  1115,240 


77,863 


21,031 


Value. 


$3,995 

9,076 

101, 100 

487 


1, 800, 585 
221,316 


1891. 


Quan- 
tity. 


Short 
ton*. 
267 


5,613 


101, 660 
12,763 


Yalne. 


$6,576 


127,976 


2. 140, 516 
168.073 


501 


8,372 


Total 


99.253 


1,581,582 


130, 191 


2,025,644    141,921 


DiaTRicra. 


Baltimore,  Md 

Bamatable,  Mass 

Beaufort,  S.C 

B<Mton  and  Charlestown, 

Mass 

Champlain,  N.  Y 

Charleston,  S.  0 

MobUe,  AU 


11,980 

""  SOO 

3,760 


182,769 

"9,066" 

62,298 


15,791 


12,005 


199,048 


600 

6,446 

23,377 


234,693 
"*9,'2i3 

104,257 
'364,856 


New  Orleans,  La. 
New  York.  N.Y. 
Pensacola,  Fla . 


200 
50,486 


3.846 
816,286 


60,922 


959,872 


Philadelphi^Pa 

Providence,  it.  I 

San  Francisco,  Cal 

Savannah,  6a 

Willamette,  Oregon 

Wilmington,  N.  C 

All   other  customs  dis- 
tricts  


10. 519 
1,310 
6,352 


173,699 
21, 012 
78, 732 


13,288 

570 

4,539 

2,345 


1,632 
600 


25,893 
9,000 


1,753 
560 


Total 


99,253 


1, 581, 582 


130, 191 


202, 357 

8,581 

57. 926 

44,244 


28,443 
11,200 


2,026.644 


2,136.550  1120,804  2,451,513 


21. 198 


322, 018 


7,410 
15,752 


135,  OM 
255,166 


200 
66,359 


3,397 
983,764 


13. 919 
1,240 
8,223 
5,560 


210, 576 
19.160 
87,391 
86.826 


2,040 
20 


82,800 
487 


141,921 


2,136,569 


9,339 

"i,'366 

6,881 


28.281 
750 

1,300 
44,027 

1,399 
10,842 


8,819 

6,246 

288 

2,832 


120.804 


247,824 


26,961 
136,402 


657,384 
14,863 
30,474 

910, 075 
23,206 

216, 763 


116, 637 
99,717 
11,852 
60.843 

22 


2,461,618 


The  Sicilian  sulphur  industry, — ^Mr.  Horace  0.  Pugh,  United  States 
consul  at  Palermo,  Sicily,  has  sent  to  the  State  Department  the  follow- 
ing report  of  the  solphnr-mining  industry  of  that  island.  It  contains 
matters  of  consideral^le  interest,  and  it  should  be  borne  in  mind  that  not 
only  does  the  United  States  look  to  Sicily  for  its  main  supply  of  brim- 
stone, but  that  it  is  the  chief  market  for  the  Sicily  production,  consum- 
ing nearly  as  much  as  Oermany  and  Italy  (the  next  largest  consumers) 
together,  or  about  30  per  cent  of  the  total  product: 

^'  The  Sicilian  brimstone  industry  has  lately  passed  through  a  crisis 
that,  on  the  one  hand,  was  most  serious  in  its  effect,  and  on  the  other, 
might  be  considered  really  beneficial  in  its  results,  notwithstanding  the 
fact  that  many  operators  have  lost  heavily  on  account  of  overproduc- 
tion, expensive  system  of  mining,  and  a  general  decline  in  prices.  This 
was  partially  due  to  the  fact  that  so  many  had  embarked  in  sulphur 
mining,  to  the  neglect  of  all  other  avenues;  partially  to  the  expensive 
system  of  mining  without  mechanical  appliances,  by  which  the  miners 
ascended  circuitous  steps  from  the  bottoms  of  pits  300  to  600  feet  deep, 
carrying  the  ore  to  the  surface  in  bags  on  their  shoulders,  and  partially 
to  the  excess  of  supply  over  the  demand;  as  a  result  of  all  which 
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there  was  such  a  decline  in  prices  that  mines  were  either  operated  at  a 
loss  or  closed.  Many  abandoned  their  mines,  and  the  production  would 
have  shown  greater  decrease  had  not  many  owners  and  lesses  set  fire 
to  their  mines,  extracting  melted  sulphur,  in  order  to  reduce  exi>enses, 
regardless  of  waste  and  damage  to  their  property. 

^^  The  result  of  the  crisis,  that  might  be  considered  really  a  benefit, 
consisted  in  forcing  Sicilian  brimstone  miners  to  supplant  the  old  sys- 
tem with  more  modem  means.  In  the  second  half  of  1890  prices  be- 
gan an  unexpected  and  brisk  rise,  the  industry  to  show  more  activity, 
und  naturally  the  first  consideration,  in  view  of  former  experiences, 
was  the  means  of  operating  at  less  expense,  resulting  in  numerous  in- 
stances in  the  adoption  of  steam  power  and  mining  machinery,  strange 
as  it  may  seem,  hitherto  unused. 

<<  Sicilian  ignorance  of  modern  inventions  was  shown  in  the  case  of  a 
mine  at  Lercara,  in  the  center  of  the  island,  wherein  the  lessees  agreed, 
by  the  usual  form  of  indenture,  among  other  things,  to  put  in  at  their  own 
expense  a  means  of  bringing  the  ore  to  the  surface;  but  the  lessees — an 
enterprising  American  and  an  Englishman — ^instead  of  a  ^'  scala''  (the 
steps  above  mentioned),  opened  a  shaft  and  installed  mining  machinery 
at  an  expense  of  several  thousand  dollars,  enabling  them  to  produce  sev- 
eral times  the  quantity  per  day  that  would  be  possible  by  means  of  a 
scala,  and,  although  the  lessor  received  a  royalty  per  ton  on  the  produc- 
tion, his  prejudices  against  an  innovation  of  machinery  were  so  strong 
that,  contrary  to  his  own  interests,  he  claimed  the  terms  of  the  contract 
violated  by  the  failure  to  establish  a  scala,  found  a  court  concurring  in 
this  antiquated  view,  ousted  the  lessees,  removed  their  machinery,  and, 
after  nearly  two  years'  litigation,  they  have  just  obtained  possession 
of  their  property  by  virtue  of  a  judgment  of  a  higher  court. 

^' Since  the  latter  part  of  1890  prices  have  maintained  a  steady  and  ap- 
parently healthy  rise,  sulphur  now  commanding  an  average  of  $25  per 
ton  at  the  mines,  stimulating  an  increasing  activity  throughout  the 
brimstone  districts.  And  yet  this  chief  branch  of  Sicilian  industries 
is  not  exempt  from  fears  and  dangers.  It  is  not  overproduction  alone 
that  causes  alarm ;  there  is  also  the  danger  of  losing  their  American 
market  through  the  strong  competition  of  pyrites.  This  bas  been 
found  so  advantageous  that  most  of  the  sulphur  used  in  England  is 
produced  from  pyrites,  and  it  is  viewed  here  as  the  gravest  aspect  of 
the  industry. 

"  There  is  one  peculiarity  of  the  sale  of  sulphur  to  the  United  States 
to  which  buyers'  attention  should  be  called,  i.  e.,  that  of  this  vast  amount 
annually  sold  to  Americans,  not  one-hundredth  part  is  purchased  direct 
from  Sicilian  producers  or  dealers,  but  is  purchased  through  London 
houses,  who  simply  place  their  American  orders  with  Sicilian  producers, 
the  brimstone  in  all  cases  being  shipped  direct  to  the  United  States, 
the  American  purchaser  paying  an  additional  price  to  cover  commis- 
sions of  the  English  houses.    The  English  houses  have  no  interest 
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whatever  either  in  the  mines  or  the  prodacts  thereof-— simply  a  corre- 
spondence with  dealers  and  brokers,  which  the  American  consumers 
might  easily  establish  and  save  commissions  heretofore  paid. 

^^The  export  of  brimstone  is  confined  to  the  ports  of  Palermo,  Oir- 
genti,  Licata,  and  Catania.  The  amounts  exported  from  the  ports 
named  during  the  five  years  ended  December  31, 1891,  together  with 
the  countries  to  which  it  was  exported,  were  as  follows: "(a) 

Total  exporU  of  sulphur  from  Sicily  Hnce  188S, 


CoantrlM. 


ITnited  StfttM 
Franoe 


lUly 

United  Eingdom.. 

Greece 

Portagal 

.  RuiMia 

I  Gerroaoy 

Austria 

Turkey 

Spain 

Belfiam • .... 

HoUand 

Sweden 

Sonth  America. . . . 

Australia 

Denmark 

Other  countries  . . . 


Total 


1883. 


Ton». 

96,620 

63,602 

66,810 

41,788 

10,494 

15,298 

10,413 

7,232 

4,916 

8,043 

6,242 

7,660 

1,256 

1,010 


335,392 


1884. 


TwM. 

04,920 

65,008 

56,292 

40,760 

7,033 

11, 018 

12,831 

6,622 

6,037 

1,285 

3,920 

6,793 

696 

744 


314,058 


1886. 


Tona. 

09,378 

58,264 

40,416 

33,402 

13,664 

17,760 

13,420 

6,103 

6,965 

8,077 

2,243 

0,516 

1,287 

828 


810 


814,682 


1888. 


Torn. 

08,500 

64,280 

48,668 

30,236 

10,697 

80,943 

10,670 

8,680 

6,800 

4,508 

6,890 

6,580 

2,999 

1.916 


320,446 


1887. 


Tima. 

80,410 

66,222 

48,097 

30,007 

18,370 

16,587 

13,441 

9,700 

6,702 

6,238 

6,873 

5,318 

1,747 

1,160 

710 

600 

202 


811,802 


1888. 


Tont. 

128.265 

62.083 

47,664 

85.634 

5,800 

15,851 

22,043 

12,402 

8,042 

1,457 

8,433 

6,051 

2,793 

8,004 

96 

885 

464 


347,775 


1889. 


Tofit. 

100.008 

07,340 

43,523 

80,203 

10,158 

16,799 

17, 678 

16,401 

8,984 

2,231 

6,586 

7,752 

2,424 

3,899 

23 


443 


351,461 


1800. 


Tom, 

106,666 

71,700 

40,231 

26,213 

18, 103 

16, 695 

17,168 

15,703 

8,746 

4,231 

5,679 

7,279 


3.314 


400 
2,565 


844«763 


1801. 


Tom, 

97,520 

56,168 

42,212 

23,408 

11,414 

11,439 

11,030 

10,620 

10,675 

8,000 

3,845 

6,080 


2,252 


300 
3,542 


293,323 


The  ports  in  the  United  States  to  which  such  shipments  were  made,  to- 
gether with  the  amount  shipped  to  each  since  1883,  and  the  quality  of 
the  shipments  since  1886,  are  shown  in  the  following  tables: 

Ports  in  the  United  States  receiving  Sicilian  sulphur  and  the  amount  received  by  each. 


Ports. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1880. 

180a 

189L 

New  York 

Charleston 

Philadelphia 

Baltimore 

Boston 

Tom. 
41,238 

6,425 
23,123 
16, 175 

5.864 

Ton*. 
46,460 

7,706 
10,234 
13,086 

4,72d 

Tom. 
50,814 
12, 416 
12,153 
16,435 
4,200 

Tom. 
40, 952 
10,556 
15,662 
15,680 
3,800 

Tom. 
45,979 
14, 324 
11,764 
10,306 
8,300 
1,020 

Tom. 

60,706 

22,496 

11,703 

17,330 

6,300 

2,855 

8,645 

Tom. 

65,939 

12.399 

14,334 

15. 316 

4.950 

2.040 

8,240 

Toru. 

87,390 

27,563 

11,094 

16.700 

2,500 

1.309 

5,920 

1,390 

600 

650 

Tom. 

49,023 

21,646 
6,856 

11,365 
1,950 
2.600 
1.550 

'""766' 

Wilmington,  K.C  . 

Pensacola 

PortBoyal 

ProTidenoe 

Sundries  -..,-, 

600 
650 
670 
1.884 
350 
650 

610 
1,140 

080 
1,370 

600 
1,180 

1,000 
630 
000 
296 
200 

600 

1,250 

480 

690 

San  Francisco 

New  Orleans 

Woods  Holl 

Mobile 

500 
100 
470 

250 
1,060 

250 
1,160 

200 

806' 

1,200 

I.ICO 

740 

630 

Delaware    Break- 
water   

Total 

.... 



06,620 

94,929 

90,378 

98,590 

89,419 

128,265 

109,008     106,656 

97,520 

a  The  quantities  quoted  in  Mr.  Pngh*s  report  are  expressed  in  oantars,  and  in  the  accompanying 
tahLss  the  figures  given  by  Mr.  A.  S.  M^comson,  importer,  New  York,  are  substituted  for  Mv.Pugh's. 
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Qualitji  of  ln«  Sleitian  nilpAw  rooeintd  n%  lk«  il^«r«al  fori*  of  "ie   Utiifeil  5(<ifM  riiM 


im 

1387. 

ISSB. 

im 

IBM. 

i»L     1 

PorU. 

L 
if 

I- 

1 
1 

1^ 

1 
a 

1 

1 
1 

!i 

1 

s 
1 

|1 

1 
1 

if 

1 

NewTork I... 

ia,Mi 

^« 

Toni. 
18,060 

JS,673 

1.«1S 

isio 

Ibw. 

'■i 

2.750 

I 

IC 

\ 

™.'Hhi.. 

S:|iS:4tS^ 

o». 

1 

'"ii 

X^ 

Other  p^. 

ToUl 

■i:isi 

'i.'iai 

1,020; 

..w 

ST.  823  40,  M- 

«,no«,  70072, 173 

«,0., 

53.7«Sl2«54.«BiS2.253 

M,7« 

"■H 

Pyrites. — The  total  amoant  of  pyrites  produced  for  its  salplmr  con- 
tents in  1891  was  119,320  long  tons,  valued  at  «338,880,  against  Ul,836 
short  tons  or  99,853  long  ttins  in  1890,  valued  at  $273,745.  The  stocka 
onhand  January  1,1891,  amounted  to  31,850  long  tons,  and  on  January 
1, 1892, 29,500  long  tons,  making  the  total  sales  121,670  long  tons,  val- 
ned  at  $356,340.  Except  for  the  steadily  increased  production,  then 
was  little  to  note  of  interest  concerning  the  iudustry  during  1891;  the 
product  was  from  the  two  localities  in  Virginia  and  Masaachusette, 
mentiooedin  previous  reports,  and  prices  remained  about  stationary. 

During  the  early  part  of  1892  a  company  was  formed  in  Washington, 
D.  G.,  under  the  style  of  The  Washington  Pyrite  Company,  for  the 
purpose  of  developing  pyrite  properties  near  Mineral  City,  Va.  The 
developments,  as  reported  by  Mr.  G.  F.  Crifflug,  treasurer  of  the  com- 
pany, consist  of  several  open  crosscuts  on  the  vein,  and  two  shafts, 
about  half  a  mile  apart.  The  first  is  sunk  to  the  depth  of  50  feet,  shov- 
ing, it  is  claimed,  a  fine,  close-grained  ore,  which  is  expected  to  assay 
about  50  per  cent,  sulphur.  The  second  shaft  is  sank  on  what  is  known 
as  the  Arminius  vein  to  a  depth  of  65  feet,  and  shows  the  same  grade 
of  ore  as  that  now  being  mined  in  the  locality. 

The  prospectors  hope  to  prove  the  continuance  of  the  pyrites  veins 
south  of  the  Chesapeake  and  Ohio  railroad  at  Mineral  City.  The  com- 
pany owns  about  3,000  acres,  and  will  push  the  developments  as  rapidly 
as  can  be  done  intelligently. 
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Production  of  pyrites  in  the  United  Stateefrom  188S  to  1800. 


Years. 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1880 
1891 


Qaftntity. 


Short  torn. 

13,440 

28,000 

89,200 

64,880 

61,600 

68,240 

60,851 

104,950 

111,  836 

119,320 


yalne. 


172,000 
137,500 
176,000 
220,500 
220,000 
210,000 
167,668 
202,119 
273, 745 
338,880 


Imports  of  pyrites  containing  not  more  than  S^per  cent,  of  copper,  (a) 


Yean. 


1884 
1885 
1886 
1887 


Qaantfty. 


Long  tons. 

16, 710 
6,078 
1,606 

16.578 


Yalae. 


$50,632 

18,577 

9,771 

49,661 


•Fverioiu  to  1884  olaued  among  solphar  ores;  sabfteqaeut  to  1887  olaaaed  among  other  iron  oreik 


SALT. 


Data  received  firom  the  various  salt-prodacing  localitieB  give  9,9ft7,M5 
barrelB,  valued  at  $4,716,121,  as  the  productiou  of  salt  in  the  United 
States  during  the  calendar  year  1891,  which  shows  an  increase  of 
1,210,954  barrels,  as  compared  with  the  figures  for  1890,  when  the  prod- 
uct was  8,776,991  barrels.  There  is,  however,  a  decrease  in  the  value 
of  the  output,  declining  from  $4,762,286  in  1890,  to  $4,716,121  in  1891, 
a  loss  of  $36,165.  This  is  the  actual  difference  between  the  amount  re- 
ceived by  the  producers  for  their  output  in  the  two  years,  but  it  does  not 
^represent  the  actual  loss.  With  prices  averaging  the  same  as  in  1890, 
the  value  of  the  product  in  1891  would  have  been  $5,403,478  instead  of 
$4,716,121,  so  that  the  actual  loss  to  the  trade  was  $687,357  as  com- 
pared with  the  results  of  the  previous  year's  business.  The  losses  have 
been  chiefly  sustained  by  the  producers  in  Kew  York,  where  the  prod- 
uct increased  firom  3,837,632  barrels  to  3,966,784  barrels,  while  the  value 
declined  from  $2,302,579  to  $2,037,289. 

The  following  table  shows  the  salt  product  of  the  United  States  by 
Statef^  and  Territories  during  the  year  1891: 

Quantity  and  value  of  salt  produced  in  the  United  States  during  the  year  2891, 


States  and  TeirltoriM. 


Ifiohinn 

Kew  York 

Lonlaiana 

Callfomia 

Utali 

Kansas 

niinois 

Virginia 

Nevada 

OUier  States  and  Territories  estimated 

Total 


Prodno- 
tion. 


Bturdi. 

B,  868,784 

2,830,644 

173,714 

200,  M9 

969,000 

856,636 

89,670 

70,442 

60.799 

811,607 


9,987,945 


Value. 


|Si  037,289 
1,340,036 

102,875 
90,803 

265,350 

804,775 
84,909 
70,425 
89,898 

480,761 


$4,716,121 


Comparative  table  of  production  of  salt  in  States  and  Tarritories  during  years  1883  ts 

1891. 


Stetos  and  Territories. 


Michigan 

Ne^  York 

Ohio 

Went  Virginia 

Lonisiana 

California* 

Utah 

Nevada 

Kansas 

Illinois,  Indiana,  Virginia,  Tennessee, 
Kentncky,  and  other  Stetes  and  Ter- 
ritories (a) 


Total 


1883. 


Quantity. 


Barrdt. 

2,894,672 

1,619,486 

850,000 

320,000 

265,216 

214, 286 

107, 143 

21,429 


400,000 


6,192,231 


Value. 


$2,844,684 
680,638 
231,000 
211,000 
141,125 
150,000 
100,000 
15,000 


877,5*5 


4,251,042 


1884. 


Quantity. 


BarrdM. 

8, 161, 806 

1,788,454 

820,000 

310,000 

223.964 

178, 571 

114,285 

17,857 


400,000 


Value. 


$2,392,536 
705,978 
201,600 
195. 000 
125,677 
120,000 
80,000 
12,500 


364,443 


6, 514, 937  1    4, 197, 734 
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Comparative  table  of  production  of  eali  in  States  and  Territoriee  during  yeare  188S  to 

i^9i— Continued. 


States  and  TerritoriM. 


Kiohlgaa 

New  York 

Ohio 

West  Virginia 

Louisiana 

California 

TJtali 

Nevada , 


Illinois,  Indiana,  Virginia,  Tennessee, 
Kentacky,  and  other  States  and  Ter- 
ritories (a) 


Total 


1885. 


Quantity. 


BwrreU. 

8,297,403 
3,804.787 
806,847 
223,184 
299,271 
221,428 
107, 140 
28,593 


260.000 


7,038,863 


Value. 


$2,987,0n 
874,258 
199,460 
146,070 
189,911 
160,000 
76,000 
20,000 


848,993 


4,825,846 


1880. 


Quantity. 


BarrtU. 

3,677,257 
2,481,668 
400,000 
260,000 
299,691 
214,286 
164,285 
30,000 


240,000 


7, 707, 081 


Value. 


12,426,989 
1,248,721 
260,000 
162,500 
108,372 
150,000 
luO,000 
21,000 


852,768 


4,825,345 


a  Estimated. 


States  and  Territories. 


liiohigan 

New  York 

Ohio 

West  Virginia. 

Louisiana 

California 

Utah 

Keyada 


Illinois 

Virginia 

Other  States  and  Territories  (a) . 


Total 


1887. 


Quantity. 


Bairrett. 
3,944,809 
2,353,660 
365,000 
225,000 
341,093 
200,000 
325,000 


250,000 


8,003,902 


Value. 


$2,291,842 
936,894 
219,000 
135,000 
118,735 
140,000 
102,376 


150,000 


4,093,846 


1888. 


Quantity. 


Bturdi. 
8,806,228 
3,818,483 
880,000 
220,000 
894,385 
220,000 
161,785 


166,000 


860,000 


8,055,881 


Value. 


$2,261,743 

1,180,409 

247,000 

143,000 

134,652 

92,400 

82,000 


189,000 


143,999 


4,374,203 


•Estimated. 


States  and  Territories. 


Hiohlgan 

New  York 

Ohio 

West  Virginia... 

Louisiana 

California 

Utah 

Nevada 

Kansas 

Illinois 

Virginia 

Other  States  and 
ritories(6) 


Ter- 


Total 


1889. 


Quantity. 


Bmrrdt. 

3,866,929 
2,273,007 
260,000 
200,000 
326,620 
150,000 
200,000 


450,000 


300,000 


8,005,666 


Value. 


$2,088,909 

1, 186, 508 

162,600 

130,000 

162,000 

63,000 

60,000 


202,600 


200,000 


4,105.412 


1890. 


Quantity. 


Barrelt. 
3, 837, 6?S 
2, 532. 036 
231,803 
229.938 
273,563 
62,363 
427,500 


882,666 


300,000 


8,776,991 


Value. 


$2,302,679 
1,266,018 
186,617 
134,688 
132.000 
57,085 
126,100 


897,199 


200,000 


4,752,286 


189L 


Quantity. 


Barrelt. 

3,966,784 
2,839,644 
(a) 

(a) 
178,714 
200,949 
969,000 

60,799 
855,536 

39, 670 

70,442 

811,607 


9,987,945 


Value. 


$2,087,289 

1,840,036 

(a) 

(a) 
102,376 

90,303 
265,350 

39,888 
804,775 

84,909 

70,425 

430,761 


4,671,121 


a  lAoluded  in  "  other  States." 


6  Estimated. 
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MICHIGAN. 

The  salt  product  of  Michigan  in  1891  amounted  to  3,927,671  barrels^ 
valued  at  $2,037,289,  being  an  increase  in  production  of  90,039  barrels 
over  that  for  the  previous  year.  There  were  98  companies  operating 
in  the  State,  with  a  producing  capacity  of  5,890,000  barrels. 

The  various  grades  of  salt  made  in  Michigan  during  the  year  is  shown, 
by  districts,  in  the  following  table: 

Looatiim  of  each  salt-producing  district  in  Michigan  and  the  number  and  capacity  oj 

the  works. 


Dis- 
tricts. 


1 
2 
3 

4 
6 
6 
7 
8 
9 


Coanties. 


Saginaw... 

Bay 

Huron 

Saint  Clair 

Iosco  

Midland... 
Manistee .. 

Mason 

Gratiot..., 

Total 


Com- 
panies 
opera- 
ting. 


24 

30 

12 

10 

6 

2 

10 

3 

1 


98 


Steam 
blocks. 


40 
32 
4 
8 
6 
2 
9 
2 
1 


104 


Pan 
blocks. 


8 
4 


2 
1 


20 


Prodacing 
capacity. 


Barrda. 

1,400,000 

1,300,000 

150,000 
1,000,000 

300,000 

75,000 

1,250,000 

400,000 
15,000 


5,890,000 


Product  of  Michigan  salt  in  1891,  hy  districts. 


Connties. 


Saginaw . . 

Bay 

Mjuiistee.. 
Mason  .... 
Horon  .... 
St.  Clair... 

Iosco 

Midland.. 

Total. 


Fine* 

Bnlk. 

Fine 
packers*. 

Packers*. 

Solar. 

Second 
quality. 

TotaL 

Barrels. 
686,885 
626,482 
984,961 
404,921 
30,675 
206. 614 
239,365 
36,758 

Barrtit. 
231, 083 
158, 395 
67, 879 
29,324 
16, 719 
47.297 

Barrdt. 

502 

205 

U,670 

50 

Barrelt, 

317 

4,800 

2,742 

Barrelt. 
17,335 

Barrelt. 

26,832 

21,848 

58, 4U 

9,936 

Barrds. 

962,954 

811,890 

1,125,696 

444,231 

47,407 

255,52!% 

239,366 

40,603 

13 
8,528 

972 

1,114 

760 

8,096 

8,212,661 

551,447 

13.559 

11,400 

17,335 

121.209 

8,927,671 

The  statistics  of  salt  production  in  Michigan  are  for  the  flscsd  year 
ending  ^November  30, 1891,  and  are  obtained  from  inspectors'  reports. 
The  variance  between  the  total  in  the  foregoing  table  and  that  stated 
as  the  product  for  the  year  is  due  to  the  difference  between  the  amount 
in  the  bins  at  the  close  of  the  year.  This  amount  on  November  30, 
1891,  was  1,103,810  barrels,  and  on  November  30, 1890, 1,064,697  bar- 
rels, a  difference  of  39,113,  and  the  same  difference  as  between  the  total 
product  and  that  given  in  the  preceding  table. 
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Grades  of  $ali  produced  in  Michigan,  as  reported  hy  the  inspeetors,  from  1869  to  1891^ 

inclusive. 


Teara. 


3869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Fine. 


Barreli. 

513,989 

668,326 

655,923 

672,034 

746, 702 

960.757 

1, 027, 886 

1.402,410 

1, 590. 841 

1,770.381 

1,997.350 

2, 598, 037 

2,673,910 

2, 928. 542 

2, 828, 987 

3, 087, 033 

8, 230, 646 

3,548,731 

3, 819, 738 

3, 720, 319 

3. 721, 099 

3, 655. 331 

8,764,108 


Packers'. 


Barrdi. 
12,918 
17,869 
14, 677 
11.110 
23,671 
20,090 
10,233 
14.233 
20,389 
19.367 
15,641 
16.691 
18,885 
17,208 
15.424 
19,308 
15,480 
22.221 
19,385 
18,126 
19,780 
20,337 
11,400 


Solar. 


BarreU. 
15,264 
15,607 
37,646 
21, 461 
32,267 
29,391 
24.336 
24.418 
22,949 
33,641 
18,020 
22,237 
9,683 
81,335 
16,73.'5 
16, 957 
19.849 
81, 177 
13.903 
26. 174 
17, 617 
18,896 
17,335 


Second 
quality. 


Barrdi. 
19, 117 
19.650 
19, 930 
19, 876 
20,706 
16,741 
19,410 
21,668 
26,818 
32.  615 
27,029 
48,623 
52,821 
60,222 
33,526 
38.508 
31,428 
71,235 
73,905 
87,694 
93,455 
143,068 
121,269 


Common 
coarae. 


Barrdi. 


8.893 
17. 378 
13,915 

4,978 


13,669 


Total  for 
each  year. 


Barrelt. 

561, 288 

621,352 

728,175 

724,481 

823,346 

1, 026, 979 

1,081,865 

1. 462, 729 

1,660,997 

2,058,040 
2, 685, 58S 
2,750,209 
3,037,307 
2, 894, 672 
3,161,806 
8,297,403 
3. 677, 257 
3, 944, 309 
3, 866, 228 
3, 856, 929 
3,837,632 
3,927,671 


NEW    YORK. 

The  salt  product  of  the  State  of  New  York,  which  is  derived  from  the 
Onondaga  reservation  and  the  Warsaw  district,  amounted  in  1891  to 
2,839,544  barrels,  valued  at  $1,340,036,  being  an  increase  of  about 
300,000  barrels  as  compared  with  the  production  for  the  previous  year. 
The  Onondaga  district  shows  a  decided  falling  off  in  production;  the 
returns  from  the  producers  of  the  Warsaw  district,  however,  give  an 
increase  of  500,000  barrels. 

The  following  table  gives  the  production  of  salt  in  New  York  during 
the  years  1883  to  1891,  inclusive,  by  bushels: 

Product  of  salt  in  New  York  for  the  years  1883  to  1891, 


1883. 

1884. 

1885. 

1886. 

1887. 

Onondai^a  reaervatlon 

Wareaw  district 

Buihelt. 
7,497,431 
600,000 

Buthdt. 

6,942,270 

2,000,000 

ButheU. 
6, 934, 299 
4,589,636 

Btuhelt. 
6, 101, 767 
6,056,060 

Busheli. 
5, 695, 797 
6, 072, 000 

Total 

8,097,431 

8,942,270     11,623,934 

i 

12,157,817 

11,767,797 

1888. 

1889. 

1890. 

1891. 

Onondaga  reeervmtlon 

Warsaw  district 

Busheli. 
5, 657, 367 
6,935,000 

Buihdt. 
6,365.039 
6,000,000 

BuiheU. 
4,928,122 
7,732,060 

Buthds, 
3,948,914 
10,248,505 

Total 

11, 592, 367 

U.  365.  03A 

lo  Afin  ii» 

14. 107.  AID 

^    ■     1 

Onondaga  salt  springs  reservation, — ^The  quantity  of  salt  manufiEU)- 
tured  in  the  Onondaga  salt  springs  reservation  during  the  year  1891 
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amounted  to  3,948,914  bushels,  valued  at  $315,913.  Of  this  amount 
1,735,186  bushels  were  made  in  flne-salt  works  by  artificial  heat  and 
2,113,727  bushels  in  the  coarse-salt  works  by  solar  evaporation.  The 
inspection  of  the  several  districts  into  which  the  reservation  is  divided 
has  been  as  follows: 

Product  of  Onondaoa  reservation  in  New  York,  by  dtetriets,  in  1891,  according  to  inepeetor^ 

retume. 


nistriots. 


STnumMfNo.! 
Sft]liiA,No.2  ... 
LlTerpooI,  No.  8 
QeddM,  No.  4  . . 

Totid 


Fine. 

Solar. 

Solar 
gtouad. 

Groimd 
dairy. 

ButMi, 
808,268 
413,885 
822,480 
230,880 

Buthtlt. 
675,742 
103,544 
708,801 
718,002 

Bvthtit. 
16,738 

BfuhOi. 
144,332 

16,416 

1,575,438 

2,106,088 

82,154 

144,332 

Production  of  the  Onondaga  district,  1797  to  1891, 
fBuBhels  of  66  pounds.] 


Yeara. 


1707.... 

1788.... 

1700.... 

1800.... 

1801.... 

1802.... 

1803.... 

1804.... 

1806.... 

1806.... 

1807.... 

1808.... 

1800.... 

1810.... 

1811.... 

1812.... 

1813.... 

1814.... 

1815.... 

1816.... 

1817.... 

1818..., 

1810... 

1820... 

1821 . . . 

1822... 

1823... 

1824... 

1825... 

1826... 

1827... 

1828... 

1828... 

1830... 

1831..., 

1832... 

1833..., 

1834..., 

1835..., 

1836..., 

1837.... 

1838.... 

1838.... 

1840.... 

1841.... 

1842.... 

1843.... 

1844.... 


Solar. 


BwhOa. 


Fine. 


220,247 
163.021 
818, 105 
832,418 


Buaheli, 

25.474 

60,028 

42,704 

50,000 

62,000 

75,000 

00,000 

100,000 

154, 071 

122,577 

175,448 

310, 618 

128,282 

450,000 

200,000 

221,  Oil 

226,000 

205,000 

822, 058 

348, 665 

408,665 

406,540 

548, 374 

458,320 

526,040 

481,562 

726,088 

816,634 

757, 203 

811,023 

88n,410 

1, 160, 888 

1, 120,  280 

1, 4.35, 446 

1,514,037 

1, 652.  085 

1, 838,  «46 

1,043,252 

1,208,867 

1, 812, 858 

2, 167, 287 

2,575,033 

2,864,718 

2, 622. 305 

8, 120;'520 

2. 128,  882 

2, 800, 885 

8,671,134 


Total. 


BuMhAi. 

25,474 

50,028 

42,704 

50,000 

62,000 

75,000 

00,000 

100.000 

154, 071 

122,677 

175,448 

810, 618 

128,  ?82 

450,000 

200,000 

221,011 

226,000 

205,000 

322,058 

348,665 

408,665 

406, 540 

648,874 

458,320 

526,040 

481,562 

726,088 

816,634 

757. 203 

811,023 

083, 410 

1, 160.  888 

1, 128, 280 

1, 435, 446 

1, 514, 037 

1, 6.'S2. 085 

1, 8:i8,  646 

1, 043, 252 

1, 200.  867 

1, 012, 858 

2, 167, 287 

2, 575, 033 

2,864,718 

2. 622, 305 

3, 340, 767 

2,201,003 

8, 127,  500 

4,003,552 


Tears. 


1846 
1846 
1847 
1848 
1840 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1850 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1860 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1880 
1800 
1801 


Solar. 


Buaheli. 

353,455 

831,705 

262,878 

842,407 

877,736 

874,732 

878,867 

633,506 

677,047 

734,474 

408.124 

700,381 

481, 280 

1, 514, 554 

1, 345, 022 

1,462,665 

1,884,607 

1,883,022 

1, 437. 666 

1, 071, 122 

1,886,760 

1,078,183 

2, 271, 802 

2,027,400 

1,857.042 

2.487,601 

2,464,464 

1, 882. 604 

1, 601, 850 

1,667,368 

2,655,055 

2. 308, 678 

2, 525, 335 

2,788,754 

2.057,744 

2,516.486 

3,011,461 

8,032,447 

2,444,874 

2,853,860 

2,430,332 

2, 772, 348 

8, 118, 074 

8, 115, 814 

2,016,022 

2,726,471 

2, 118, 727 


Fine. 


ButkAt. 

3, 408, 808 

8,607,146 

8,688,476 

4,804,629 

4,705,834 

8,804,187 

4,235,150 

4, 288, 038 

4,826,577 

6, 068, 873 

6,584,761 

6, 257, 410 

3, 830.  846 

5, 518. 666 

6,  540, 2S0 

4, 130, 682 

6,315,004 

7.070.852 

6,604.727 

6,407,712 

4,400.170 

6. 180. 320 
5, 323, 673 
6, 630, 126 
6,804,205 
6,260.422 
6,010,482 

6. 048. 321 
6. 768, 898 
4, 361. 832 
4,523,491 
3. 083, 098 
3,902,648 
4.387,443 
6,364,418 
5,482,265 
4,905,775 
5,307,733 
6,063,057 
4, 688, 410 
4,494,067 
3.329,409 
2,576,823 
2,642.053 
2,448,117 
2,201.651 
1,736,186 


Total. 


BuMhOt. 

3,762,358 
3,838.851 
3,051,355 
4,737,126 
S.  083, 560 
4,268,010 
4, 614, 117 
4.022,533 
6, 404, 524 
6,803.347 
6,082,885 
5,966,810 
4, 312, 126 
7,033,219 
6,894,272 
6,503,247 
7,200,301 
9,053,874 
7,042,383 
7,878,834 
6,385.930 
7,158,603 
7,505,566 
8, 666. 616 
8,662,237 
8, 748, 113 
8, 374, 056 
7,030,025 
7,460.357 
6,020.300 
7, 179, 446 

6, 302,  vn 

6,427,083 
7, 176, 197 
8. 322. 162 
7,008.750 
7,917,236 
8, 340. 180 
7,487,431 
e.  942. 270 
6,934.209 
«,101.7!)7 
6,605,797 
6, 667. 367 
6,365,039 
4,928.123 
8.948,914 


1 


MAJLT. 


677 


I«OlTI8IANA. 


The  production  of  salt  at  the  Petite  Anse  mine  in  1891  was  173,714 
barrels,  valued  at  $102,375,  as  against  273,553  barrels  in  1890,  a  de- 
Gfease  of  nearly  100,000  barrels. 

ProducH<m  •/  the  PeUie  Anae  $alt  mine  from  188$  to  1891, 


1882 
1883 
1884 
1886 
1886 


Short  toBS. 


26,650 
87,180 
31,365 
41,896 
41,867 


1887 
1868 
1889 
1890 
1891 


Shovi 


47,750 
66,214 
45,588 
39,079 
24,820 


UTAH. 


The  salt  production  of  Utah  during  1891  amounted  to  969,799  bar 
rels,  valued  at  $265,350.    About  one-fourth  of  the  product  went  for 
milling  purposes,  and  the  balance  for  dairy  and  stock. 

FtoduoHon  Of^alt  in  Utah,  188S  to  1891. 


Years. 


1888 

1884 

1886 

1886 

1887 


Qiumtitj. 


SamlU. 
107,143 
114, 285 
107, 140 
164,286 
825,000 


Value. 


$100,000 

80,000 

75,000 

100,000 

108,875 


Yean. 


1888 
1889 
1890 
1891 


Quantity. 


Sarrda. 
151,785 
200,000 
427,600 
009,000 


Value. 


$32,000 

60,000 

126,100 

265,350 
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IHPOBTS  AITD  1XP0BT8. 


Salt  imported  amd  tmUr^dfw  wnvwihpiitm  in  ik%  United  States,  1867  to  1891,  <iMliitfMi 
[Calendar  yean  ending  Deoember  8t  from  1886  to  1891 ;  prerioiu  yean  end  June  30.] 


In  bags,  barrels,  and 
other  paokages. 


Qnantity. 


Poiftiub. 

1867 

254,470,862 

1868 

808,446,080 

1860 

297,382,750 

1870 

288,470,187 

1871 

283,093,799 

1872 

258,232,807 

1873 

239, 494, 117 

1874 

358,375,496 

1876 

818,673,091 

1876 

831, 266, 140 

1877 

359, 005, 742 

1878 

352, 109, 968 

1870 

375,286,472 

1880 

400,970,581 

1881 

412,442,291 

1882 

329, 969, 300 

1888 

312.911,360 

1884 

340,759,010 

1885 

351, 276, 909 

1886 

319,232,750 

1887 

275,774,571 

1888 

238,921,421 

1880 

180, 906, 298 

1890 

172,611,041 

1881 

150,088,182 

Yalne. 


0696,670 

916,546 

895,272 

797,194 

800,454 

788,898 

1,254,818 

1,452,161 

1,200,541 

1,153,480 

1,069,941 

1,062,995 

1,150,018 

1,180,082 

1,242,543 

1,086,032 

1,035,946 

1, 093, 628 

1, 030. 029 

966,993 

850,069 

620,435 

627,134 

675,260 

492,144 


In  bulk. 


Qnantity. 


Povndt. 
220,304,323 
219,975,006 
256, 765, 240 
340, 776, 438 
274,730,573 
257,637,230 
388, 012, 132 
427,294,200 
401,270,315 
379.478,218 
444, 044, 370 
414, 813, 516 
434, 760, 182 
449, 743, 872 
529, 361, 041 
399, 100, 228 
412,  938, 686 
441,613,517 
412, 322, 341 
366, 621, 223 
343, 216, 331 
272, 650, 231 
234,409,636 
243, 756, 044 
220,809,985 


Yalnsw 


$386,802 
865,458 
351,168 
507,874 
855,318 
812,569 
525,585 
649,838 
548,  lU 
462,106 
532,831 
483,909 
582,706 
548,425 
658,066 
474,200 
451,001 
438,827 
386,858 
871,000 
328,201 
246,022 
249,232 
252,  IM8 
224,660 


For  the  purpose  of 
onring  fish. 


Quantity. 


Poufulf. 


68,507, 

64,671, 

57,830, 

86,756, 

105, 618. 

110, 248, 

118,760, 

132,433, 

100,794, 

94,060, 

109,024, 

188,895, 

134, 777, 

142, 065, 

126,606. 

140,067, 

103, 360, 

106, 577, 

113, 459, 

97,960, 

98,279, 

103,990. 


023 
189 
929 
628 
913 
440 
638 
972 
611 
114 
446 
066 
569 
557 
276 
018 
362 
947 
068 
624 
719 
824 


YallMu 


$87,048 

66,008 

60.155 

86.193 

126,896 

119,607 

126,276 

140,787 

96,896 

96,841 

119,607 

144,347 

147,058 

154.671 

122,463 

121,420 

94,721 

107,089 

111,120 

100,128 

96,648 

80,196 


Total 


$1,032,872 
1,281.004 
1,246,440 
1,892,116 
1,221,780 
1,161,617 
1, 806, 506 
2,228,805 
1,889.250 
1,741.862 
1,733.569 
1,643,802 
1,778.566 
1,848,174  1 
2,044,968 
1,706,190 
1,641,618 
1,640.918 
1.538,316 
1,432,714 
1,285,350 
077,577 
076. 48B 
024,756 
805, 0» 


Salt  of  domeeHo  production  exported  from  the  United  States  from  1790  to  1891,  {neliutPi. 


Fisosl  years'  ending 
September  30  untfl 
1842,  and  Jane  80 
since. 


1790 

1791 

1880 

1831 

1882 

1888 

1884 

1836 

1836 

1887 

1888 

1838 

1840 

1841 

1842 

1848  (nine  months) . 

1844 

1846 , 

1846 

1847 

1848 

1849 

1850 , 

1861 

1852 

1858 

1854 

1866 

1856 

1867 

1868 


Qnantity. 


Bushdi. 

31,935 

4,208 

47,488 

45,847 

45,072 

25,060 

89,064 

126,230 

49,917 

99,138 

114, 155 

264,387 

92,146 

215,084 

U0,400 

40,678 

157,529 

181,500 

U7,627 

202,244 

219,146 

812,068 

819,175 

844,061 

1,467,676 

515,867 

648,186 

686,073 

606,468 

676,151 

688,100 

117,257 


Value. 


$8,236 

1,052 

22,978 

26,848 

27,914 

18,211 

54,007 

46,483 

81,948 

68,472 

67,707 

64,272 

42,246 

62,765 

89,064 

10,262 

47,756 

45,151 

80,520 

42,838 

78,274 

82,972 

76,103 

61,424 

89,816 

U9,729 

169.026 

166,879 

8U,486 

190,690 

162.660 

212,710 


Calendar  years  ending 
December    31   from 
1886  to  1891 ;  previous 
years  end  Jane  80. 


Qnantitiy. 


1860. 
1861. 
1862. 
1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1872. 
1878. 
1874. 
1876. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


475,445 

637,401 

897,606 

684,001 

635,610 

589,537 

670.644 

605,825 

624,070 

442,  M7 

298,143 

120,156 

42.608 

78,328 

81,667 

47,004 

51,014 

66,771 

72,427 

43,710 

22,179 

45,466 

42,066 

54,1«7 

70,014 

04,101,667 

4,828,868 

4,686,080 

6t  860, 287 

6,878,450 

4,027,022 

4,448,846 


Tains. 


I 


$120,717 
144,046 
228,109 
277,838 
286,088 
858,100 
300.980 
804,090 


100,076 
110,588 
47,115 
18,078 
48,777 
14,701 
16,273 
18,378 
20,183 


18,612 
6,618 
14,788 
18,206 
17,881 
28,007 
28,488 
20,580 
27,177 
32,981 
81,406 
80,071 
28,771 


•Pounds  tnm  188S. 


BROMINE. 


The  considerable  amount  of  mother  liquor  remaining  firom  the  mann- 
factore  of  salt  in  West  Virginia,  Ohio,  and  Michigan  results  in  the  pro- 
duction of  a  large  supply  of  bromine,  amounting  in  1891  to  343,000 
pounds.  There  is  a  demand  for  a  moderate  amount  of  this  substance,  and 
hence  some  salt  manufactories  are  equipped  with  necessary  apparatus 
for  treating  the  mother  liquor  and  obtaining  bromine  firom  tiiie  bromides 
which  the  complex  solution  contains.  Besides  this,  separate  establish- 
ments are  supported  by  this  bromine  manuflEMiture,  and  to  these  most  of 
the  mother  liquor  goes.  As  the  supply  of  mother  liquor  goes  steadily 
on,  entirely  without  reference  to  the  demand  for  bromine,  it  is  not  sur- 
prising that  stocks  accumulate.  As  a  control,  the  I^ational  Bromine 
Company  has  represented  the  principal  producers  for  several  years 
past,  practically  as  a  sales  agency.  In  March  of  1891  this  combination 
expired,  because  of  the  inability  of  che  company  to  renew  expiring  con- 
tracts with  the  consumers.  As  a  consequence  of  the  effort  to  market 
the  surplus  which  followed,  shipments  were  made  abroad,  although  an 
agreement  had  existed  with  the  German  producers  from  the  Stassport 
salt-works  to  the  effect  that  each  country  should  limit  sales  to  its  own  ter- 
ritory. Of  course  cheap  bromine  was  then  shipped  firom  Germany  to 
the  D'nited  States  and  the  price  thus  reduced  firom  25  to  17^  cents  per 
pound  in  I^ew  York  or  Philadelphia,  or  say  16J  cents  at  the  producing 
localities  in  West  Virginia  or  Michigan.  As  bromiae  itself  proved  dif- 
ficult to  import,  the  Germans  made  it  up  into  potassium  and  sodium 
bromides,  and  these  substances  also  dropx>ed  in  value,  bromideof  x>otas- 
sium  to  21  cents  a  pounds.    This  continues  to  be  the  situation  in  1892. 

The  product  for  the  past  few  years  is  given  in  the  following  table: 

ProduoUon  of  hromine  from  1883  to  1891, 


1888. 
1884. 
1885. 
1886. 
1887. 
1888. 

1889. 
1890. 
1881. 


Pomoroy 

district, 

Ohio. 


Potmdff. 

171,  lie 

169,881 

U0,000 

111,866 

68,312 

44,070 


Toaoa* 

rawaa 

ralley, 

Ohio. 


Pound9. 
23,334 
21,710 
15,000 
16.000 
16.426 
20,470 


166,978 
101,818 


Weet 
VirginiA. 


PoundM. 

106,660 
99,609 
86,000 

126, 891 
46,350 
81,124 

90,028 
118,184 


Hiohi- 
gan. 


Poufub. 


40,000 
125,628 


61,609 

46,968 
59,696 


Peonsyl- 
TBnia. 


Powid». 


60,000 

48,649 

78,000 

100,  U3 

116,922 
108,164 


Total. 


Pounda. 
801, 100 
281,100 
810,000 
428.348 
109,087 
807,386 

418,891 
887,847 
848,000 


The  only  importations  of  bromine  in  recent  years  are  tabulated  below. 

Bromine  imporUd  ki^  United  8taie9. 


Tear  ended— 


Jane  80,1886 , 

December  31, 1887 
1891 


Quantity. 


Pounds. 
22,099 
66,307 
19,020 


Value. 


16.288 

16,216 

2^478 


^S\ft 


GYPSUM. 


By  £.  W.  Parker. 

Against  a  product  of  182,995  short  tons  in  1890,  valued  at  $574,523, 
the  oatpnt  in  1891  was  208,126  short  tons,  worth  $628,051.  In  deter- 
mining  the  value  of  the  product  the  usual  method  of  ascertaining  the 
amounts  sold  crude,  ground  (for  land  plaster),  and  calcined,  with  the 
value  of  each,  has  been  carried  out.  Segregated  in  this  manner  the 
amount  and  value  of  the  product  by  States  in  1891  is  found  to  have 
been  as  shown  in  the  following  table.  In  order  to  protect  the  interests 
of  individual  operators  the  product  of  California,  Ohio,  Utah,  and  Wyo- 
ming have  been  consolidated,  there  being  but  one  operator  in  each  of 
those  States. 

Product  ofgypaum  in  the  United  States  in  1891  ^  by  States, 


states. 


California,  Ohio,  Utah, 

and  Wyoming 

Iowa 

Kansas 

Michigan 

New  lork 

South  Dakota 

Virginia 

Total 


Total 

pro- 

dact. 


Short 

tons. 

17, 115 

31,385 

40, 217 

79, 700 

30,136 

3,615 

6,959 


208,126 


Total 

amount 

sold 

omde. 


Short 
tons. 


640 

11,000 

6,730 


204 


18,674 


Value 

of 
crude. 


$1,280 

22,000 

5,058 


Gronnd 
into 
land 

plaster. 


862 


Short 

torm. 

988 

4, 822 

70 

16,100 

23,405 

1,560 

6,765 


28,690 


61,700 


Value 
of  land 
plaster. 


13,336 

4,846 

210 

28,550 

53, 513 
4,680 

22,222 


117,856 


Calcined. 


Weight 
before 
calcin- 
ing. 


ShoH 
tont. 
16,127 
26,563 
39,497 
53,600 


2,066 


136,727 


Weight 
after 

calcin- 
ing. 


Valne 
of  cal- 
cined 
piaster. 


Total 
value. 


Short 
UmM. 

14.086  $90,810  $94,146 
21, 049  5:{.  250  58. 095  i 
28,468  159.8:i2  ,161. 322  i 
44,860  173,175  223,725; 
58,571  I 
1,644  4,938  9.618 
22,574! 


110,006  ;482,005 


628,051 


Comparing  the  total  results  with  those  for  1889  and  1890,  we  find  that 
both  the  amount  and  value  of  the  product  are  in  excess  of  those  of  1890, 
but  considerably  less  than  in  1889,  a  year  of  exceptional  activity  in 
the  industry.  The  total  product,  with  its  distribution  and  value  for 
the  last  three  years,  were  as  follows: 

Comparative  statistics  of  gypsum  production  for  two  years. 


States. 


Colorado 

Iowa 

Kansas 

Michigan 

New  York 

South  Dakota . 

Virginia 

other  states  (a) 

Total.... 


Total  product. 

Total  value. 

1889. 

1890. 

1891. 

1889. 

1890. 

1891. 

Short 
tons. 

7,700 

21,  789 

17,  332 

131, 767 

52.608 

320 

6,838 
29,420 

Short 

tons. 

4, 580 

20,900 

20.250 

74,877 

32,003 

2,900 

6,350 

20,235 

Short 
tons. 

$28,940 
65,250 
94.235 

373,740 

79.476 

2.650 

20, 336 

1U9, 491 

$22,050 
47,350 
72,457 

192,099 

73,093 

7,750 

20.782 

188,942 

31,385 
40,217 
79,700 
30, 135 
3,615 
6, 959 
17, 115 

$58,096 

161, 322 

323.725 

58,571 

9,618 

22,574 

94,146 

267,760 

182,995 

208.126 

764, 118 

574,523 

•628,051 

5S0 


•  Includes  California,  Ohio,  Utah,  and  Wyomlaf  . 


GYPSUM.  581 

Oalifamia. — ^The  larger  portion  of  the  product  of  Oalifomia  is  cal- 
cined into  plaster  of  Paris,  about  10  per  cent,  of  the  output  being  sold 
as  land  plaster.  The  business  is  a  steady  one,  the  annual  production 
varjring  but  little.  The  gypsum  is  produced  in  Santa  Barbara  county 
and  shipped  to  San  Francisco  for  marketing. 

Colorado. — ^The  product  in  1891  increased  slightly  over  that  of  1890. 
The  value,  however,  decreased  somewhat,  or  from  $22,060  to  $18,600, 
due  to  900  tons  of  the  1891  product  being  sold  in  crude  state  at  $1  per 
ton,  while  all  of  the  product  in  1890,  with  the  exception  of  60  tons 
ground  into  land  plaster,  was  calcined  into  plaster  of  Paris. 

Iowa. — One  firm  went  out  of  existence  in  the  early  part  of  1891,  but 
notwithstanding  this  the  product  increased  nearly  60  per  cent.,  or  from 
20,900  tons  to  31,385  tons.  The  value  did  not  increase  in  proportion, 
being  $47,360  in  1890  and  $53,250  in  1891.  Prices  were  reported  as 
demoralized  in  1891,  and  the  increased  demand  was  due  to  the  lower 
prices. 

Kansas. — Out  of  six  operators,  returns  have  been  received  from  four. 
The  output  of  those  not  reporting  has  been  estimated  at  about  the 
same  figures  as  were  returned  for  1890.  This  shows  the  product  to 
have  been  39,092  short  tons,  worth  $157,322,  an  increase  in  tonnage  of 
18,842,  and  in  value  of  $84,866.  Should  the  delinquent  operators  have 
shown  the  same  rate  of  increase  as  the  ones  reporting,  the  product 
would  not  fall  short  of  42,000  short  tons.  The  reported  product  is  from 
Marshall,  Barber,  and  Saline  counties.  The  principal  manufactured 
product  is  wall  plaster  of  an  excellent  quality,  the  gypsum  being  mixed 
with  clay  and  especially  adapted  for  this  purpose. 

Michigan. — ^Adopting  the  same  method  of  estimating  the  unreported 
operators  in  Michigan  the  product  in  1891  is  ascertained  to  be  79,700 
tons,  valued  at  $223,726,  against  74,877  tons,  worth  $192,099  in  1890. 
This  is  an  increase  of  4,823  tons  in  amount  and  $31,626  in  value. 
Among  the  increased  fsicilities  noted  during  the  year  was  the  doubling 
of  its  mill  capacity  by  the  Western  Plaster  Works  of  Alabaster,  the 
improvements  being  completed  in  January,  1891.  After  running  six 
months  the  mill  was  burned  on  July  9.  The  company  is  rebuilding 
and  enlarging  the  plant  to  a  capacity  of  200  tons  of  calcined  plaster 
per  day.  As  noted  in  the  report  for  1890,  the  mill  of  Mr.  Loren  Day 
at  Grand  Bapids  was  destroyed  by  fire  May  13, 1891.  This  property 
produced  no  plaster  after  that  date. 

Jlfew  York. — ^The  principal  product  reported  was  from  Onondaga  and 
Gayuga  counties,  with  smaller  amounts  from  Genesee,  Madison,  Mon- 
roe,  and  Ontario.  It  is  used  entirely  as  a  fertilizer,  and  owing  to  a  wet 
season  in  1891  the  demand  fell  ofi;*  and  what  plaster  was  sold  brought 
lower  prices  than  in  1890.  The  decrease  in  product  was  2,868  short 
tons  and,  in  value,  $14,622. 
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Ohio. — The  product  is  of  excellent  quality  and  the  ^eater  ix>rtion  la 
calcined  into  plaster  of  Paris.  That  which  is  off  color  (and  which  lep- 
resents  about  8  per  cent,  of  the  total)  is  ground  into  land  plaster  and 
sold  for  $2  per  ton.  The  purer  mineral  is  valued  at  $3  per  ton  crude 
and  $5  per  ton  after  calcining.  The  demand  in  1891  is  reported  as  in 
excess  of  that  of  1890.  The  output  is  entirely  firom  Ottawa  county. 
Additional  fisMsilities  have  been  added  to  the  grinding  and  calcining 
property  by  the  addition  of  new  machinery,  so  as  to  double  the  capacity 
of  the  works. 

South  Dakota. — Product  increased  715  short  tons  over  1890,  and 
value,  $1,868.  Meade  county  furnishes  the  greater  part  of  the  prod- 
ucty  a  small  amount  coming  from  Lawrence  county.  In  Meade  county 
four  new  locations,  comprising  80  acres  of  gypsum  land,  were  opened 
up  by  one  of  the  operating  companies  and  additional  machinery  placed 
on  the  ground. 

Texas. — ^The  Lone  Star  Plaster  Company,  of  Quanah,  Texas,  was 
organized  in  May,  1891,  with  a  capital  of  $100,000,  for  the  purpose  of 
mining  gypsum  and  manufacturing  land  and  wall  plaster.  Operations 
were  begun  in  April,  1892,  with  a  mill  capacity  of  75  tons  of  planter 
per  day.  The  promoters  of  the  enterprise  are  interested  in  the  Acme 
Cement  Plaster  Company,  of  Gypsum  City,  Kansas,  and  claim  the  prod- 
uct of  the  Quanah  mUl,  known  as  ^^  Climax  "  plaster,  to  be  equal  to  the 
"  Acme"  in  quality. 

Utah  a/iid  Wyoming. — Utah  did  not  report  any  product  for  1890,  but 
has  a  good  output  for  1891.  It  is  mined  in  Juab  county  and  the 
total  product  was  calcined.  The  product  in  Wyoming  decreased  from 
1890.  A  small  quantity  was  sold  for  land  plaster,  but  most  of  the 
product  is  calcined. 

Virginia. — ^The  product  decreased  slightly,  or  from  6,350  to  5,959 
short  tons.  The  value  however  increased  from  $20,782  to  $22,222.  It 
comes  from  Smyth  and  Washington  counties  and  is  used  entirely  for 
fertilizing  purposes. 


GTPSUM. 
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Imparts. — The  following  table  exhibits  the  total  gypsum,  ground  or 
calcined' and  crude,  imported  into  the  United  States  since  1867. 

GypBum  imported  into  the  United  States  from  IB&f  to  1891. 


Yean  ended— 

Total. 

GTonndor 

caldned. 

Valneof 
numnfao- 

tored  plas- 
ter of 

,     Paria. 

Quantity. 

Yalne. 

Quantity. 

Valna. 

June  30, 1867 

1868 

1860 

1870 

$125,281 
114,350 
186,512 

Longtont. 

t20.806 

Longtona. 

07,051 

67,694 

137, 039 

107, 237 

100,400 

95,330 

118,926 

123,717 

93,772 

139, 713 

97,656 

80,230 

06,963 

126, 327 

128,607 

128,382 

157, 851 

166, 310 

117, 161 

122,270 

146, 708 

156,697 

170,966 

171,289 

110,257 

$95,886 
80,362 
133,430 
100, 416 
88,256 
99,902 
122,495 
130,172 
115,664 
127,084 
105,629 
100,102 
00,027 
120,642 
128, 107 
127,067 
152,082 
168,000 
110,544 
115, 606 
162,154 
170,023 
170,840 
174,600 
120,003 

33,088 
52,238 
46, 872 
64,465 
66,418 

$844 

1,432 

1,202 

2,558 

7,336 

4,310 

8,277 

4,398 

7,843 

6,089 

8,176 

12,603 

18,702 

20,877 

(a)  21,800 

148. 720 

1871 154.013 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1870 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

Deo.  31.  1888 

1880 

1800 

1801 

168,873 
165.450 
170, 001 
171,096 
170, 070 
162, 917 
140,587 

35,628 
36, 410 
52, 155 
47,588 
49,445 
33,496 
18, 339 
17,074 
24,915 
53.478 
44,118 
42,904 
54.208 
37,642 
83,736 
20,764 
40,291 
55,250 
07,316 

125,542 
150,400 
171, 724 

200,922 
218,000 
210,004 
173, 752 
153, 338 
195,800 
100,787 
220,140 
220.859 
226,810 

6,737 

4,201 
4,096 
6,418 
5,911 
4,814 
8,840 
5,466 
7,668 
9,560 

•  Kot  specified  since  ISO. 


MAGNESITE. 

This  mineraT,  thongh  not  abundant  elsewhere  in  the  Uratcd  States, 
occurs  in  large  deposits  at  various  points  in  GaUfornia,  the  following 
being  the  most  notable  localities  of  its  occurrence  so  far  as  known: 
Ohild's  valley,  ^apa  county;  Mount  Diablo  range,  Alameda  county; 
on  Goyote  creek,  Santa  Glara  county;  Oold  Bun,  Iowa  Hill,  and  Damas- 
cus, Placer  county;  Arroyo  Seco,  Monterey  county;  near  Yisalia,  Tu- 
lare county,  and  at  several  places  in  Marix>osa  and  Tuolumne  coun- 
ties. 

From  the  reports  of  the  Galifomia  State  Mineralogist  the  following 
information  has  been  gathered  in  regard  to  the  occurrence  of  several  de- 
posits :  That  in  Ghilds  valley  occurs  in  the  form  of  a  lode  from  5  to  7  feet 
thick,  standing  at  an  angle  of  about  70  degrees  and  having  regular 
walls,  the  most  of  the  deposits  found  elsewhere  occurring  in  beds  from 
2  to  6  feet  in  thickness.  This  lode  consists  of  the  white  carbonate  of 
magnesia,  the  mineral  being  broken  out  in  slabs  several  inches  thick 
and  from  2  to  6  feet  in  width.  The  deposit  in  the  Mount  Diablo  range 
is  of  the  hydrous  variety,  very  large,  and  pulverizes  readily;  the  Placer 
coimty  deposits  are  also  very  extensive,  but  no  attempts  have  ever 
been  made  to  utilize  either  of  them,  the  same  remark  applying  largely 
to  those  in  Tuolumne,  Tulare,  and  Mariposa  coimties. 

The  mineral  in  the  Yisalia  beds  is  white,  hard,  fine  grained,  and  in 
texture  resembles  porcelain  unglazed,  features  that  characterize  the 
mass  of  the  mineral  foimd  in  this  State.  These  beds  which,  vary  from 
1  to  6  feet  in  thickness,  are  interstratified  with  talcose  slate  and  s^- 
pentine.  A  heavy  bed  of  magnesian  rock,  principally  magnesite, 
charged  with  crystals  of  iron  pjrrites,  accompanies  many  of  the  larger 
gold-bearing  quartz  veins  in  Tuolumne  and  Mariposa  counties.  This 
rock  is  also  charged  with  nickel  and  chrome  talc  in  green  films  like 
the  magnesite  of  Ganada. 

An  artificial  carbonate  of  magnesia  is  obtained  as  a  by-product  in  the 
tanks  in  which  are  treated  the  mother  liquors  at  the  works  of  the 
Union  Pacific  Salt  Gompany,  Alameda  county,  this  material  being 
largely  used  in  the  manufacture  of  explosives. 

Kot  until  recently  has  much  use  been  made  of  magnesite  either  in 
Galifomia  or  elsewhere  on  the  Pacific  coast.  Of  late,  much  experiment- 
ing has  been  made  with  a  view  to  employing  it  moi*e  largely  in  both 
the  manufactures  and  arts,  and  with  resulta  that  promise  for  these  trials 
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a  good  measure  of  saccess.  The  most  important  of  these  nses  thus  far 
has  been  in  the  mauafactore  of  paper  from  wood  pulp,  in  which  process 
the  material  is  employed  as  a  bleaching  agent,  for  which  purpose  it  is 
found  to  be  both  cheaper  and  more  effective  than  chlorine,  heretofore 
used. 

From  the  Snow  Flake  magnesia  mine  in  Child's  valley,  owned  by 
Messrs.  H.  6.  Staab  and  W.  H.  Whitton,  there  was  shipped  last  year  to 
the  Willamette  Pulp  and  Paper  Company,  Oregon,  700  tons  of  calcined 
magnesite,  being  equivalent  to  1,400  tons  of  the  rock  before  the  carbonic 
acid  was  expelled.  The  above  is  the  only  furnace  yet  erected  on  the 
coast  for  roasting  the  rock,  as  this  Oregon  company  is  the  only  one  here 
that  has  yet  employed  this  material  in  the  manufacture  of  ps^per. 
Messrs.  Stanley  and  Bartlett,  lessees  of  the  Snow  Flake  property,  mined 
and  manufactured  last  year  a  total  of  1,500  tons  of  the  crude  rock,  100 
tons  of  this  having  been  used  by  the  Pacific  Boiling  Mills  for  lining 
furnace  bottoms,  and  by  the  manufacturers  of  artificial  stone,  experi- 
menters in  the  manufacture  of  paint,  etc.  There  are  employed  by  the 
Snow  Flake  company  about  20  men,  miners,  teamsters,  wood-choppers, 
etc.,  included*  This  mine  and  works  are  distant  10  miles  from  Buther- 
lord,  a  station  on  the  Galistoga  railroad,  65  miles  from  San  Francisco, 
at  which  latter  point  the  material  costs  calcined  and  ground,  delivered 
on  the  cars,  $8  per  ton,  railroad  freight  being  $2  per  ton,  hauling  from 
furnace  to  Butherford  $2.50  per  ton. 

The  prospective  increased  demand  for  magnesite  on  the  Pacific  coast 
has  determined  Messrs.  Staab  and  Whitton  to  greatly  enlarge  the 
capacity  of  their  mill  and  furnace  in  the  early  future,  the  probability 
being  that  they  will  be  able  to  ship  the  calcined  article  to  markets  as 
far  east  as  Chicago  and  perhaps  Pittsburg,  which  markets  now  obtain 
the  most  of  their  supplies  from  Kew  York  and  other  Atlantic  seaports 
into  which  it  is  imported  from  European  countries.  In  Pittsburg  and 
other  large  manufacturing  districts  dolomitic  limestone  is  employed  in 
making  basic  steel.  For  this  stone  magnesite  would  be  substituted  if 
it  could  be  obtained  at  prices  somewhat  lower  than  now  has  to  be  paid 
for  the  imported  calcined  article,  on  which  there  is  imposed  a  duty  of 
20  per  cent.,  the  raw  coming  in  free. 


FLUORSPAR. 

Rosiclaire,  Illmois,  continues  to  be  the  only  domestic  scarce  of  sup- 
ply. The  prodact  in  1891  was  10,044  short  tons,  valued  at  $78,330,  be- 
ing in  excess  of  any  year's  business  since  the  industry  was  established. 
The  ox^erators  report  the  demand  for  fluorspar  (particularly  for  fluxing 
purposes,  as  its  properties  in  this  regard  become  better  understood)  to 
be  increasing  annually  and  the  trade  steadily  improving.  In  addition 
to  its  use  for  metallurgical  purposes,  it  is  consumed  in  the  manu&ctnre 
of  glass  and  of  hydrofluoric  acid.  When  intended  for  glass  or  acid 
making  the  fluorspar  is  crushed  and  put  through  a  buhr  mill  at  the 
mines  before  selling.  For  other  purposes  it  is  sold  in  lumps  as  mined. 
The  reader  is  referred  to  the  preceding  volume,  ^<  Mineral  Resources  of 
the  United  States,  1889-'90,''  for  a  more  extended  discussion  of  the 
use  of  fluorspar  for  metallurgical  purposes. 

The  following  table  shows  the  yearly  production  of  fluorspar  sinoe 
1882: 

FrodueHan  offiuonpar  in  the  United  Stateafrom  188B  to  189U 


1883 
1883 
1884 
1885 
1886 


Qnaatity. 


Short  torn. 
4,000 
4,000 
4.000 
5.000 
6.000 


Value. 


$ao,ooo 

20,000 

ao,ooo 

22,500 
22,000 


1B87 
1888 
1888 
1890 
1891 


Quantity. 


Short  tcna, 
5,000 
0,000 
0,600 
8,260 
10,044 


Valna. 


«20,000 
M,000 
45,836 
56,328 
78,339 


BORAX. 


The  following  are  the  companies  that  dnring  the  year  ending  Jnne 
30, 1892,  have  produced  borax  in  tlie  States  of  Galifornia  and  Nevada, 
with  number  of  tons  tamed  ont  by  each: 


CompsniM. 


San  Bemardino  Boruc  Company 

Ck>lnmbiu  Borax  Company .^ 

Consolidated  and  Tmdo  Borax  Company 

Paciflo  Coast  Borax  Company 

Nerada  Salt  and  Borax  Company 

Total 


Tona. 


540 
2i0 
800 
5,000 
660 


6,000 


This  is  equivalent  to  13,380,000  pounds,  being  a  slight  increase  on 
the  output  of  the  preceding  year.  Of  these  companies,  all  except  the 
Pacific  Coast  manu&cture  the  borax  at  works  erected  on  or  near  the 
several  marshes  where  the  crude  material  is  obtained*  The  Consoli- 
dated and  Trudo  works  are  located  in  Saline  valley,  Inyo  county,  CaU- 
fomia,  a  locality  that  has  only  within  the  past  year  or  two  begun  to 
make  an  active  production.  The  Pacific  Coast  Company  owns  some 
six  or  eight  different  salines.  From  four  of  these,  all  that  are  being  at 
present  worked,  the  crude  material  is  collected  and  shipx>ed  to  the  ex- 
tensive refinery  near  San  Francisco,  where  it  is  converted  into  a  mer- 
chantable article.  With  their  deposits  in  Death  valley  nothing  for 
several  years  past  has  been  done,  as  these,  by  reason  of  the  arid  and 
barren  character  of  the  surrounding  country  and  the  long  wagon 
transportation  required  to  market,  the  product  can  not  be  operated  to 
advantage. 

The  factors  of  production  remaining  the  same  the  cost  of  making  this 
sale  has  undergone  no  change  of  late.  So  too  the  markets  during  the 
year  have  seen  but  little  fluctuation,  prices  having  shown  a  close  con- 
formity to  the  figures  that  for  a  number  of  years  past  have  obtained. 

Delivered  at  i)oints  on  the  railroads  nearest  the  salines  the  companies 
have  been  selling  the  refined  article  at  the  rate  of  6}  cents  x>er  pound 
by  the  carload,  the  prices  realized  for  carload  lots  in  San  Francisco  hav- 
ing averaged  7^  cents  per  potlnd  for  the  refined  and  7  cents  for  the  con- 
centrated. 

This  stability  in  the  market^  coupled  with  fieurly  remunerative  prices, 
has  been  due  largely  to  an  arrangement  entered  into  by  the  several  com- 
panies tending  to  edightly  restrict  the  product  and  regulate  the  manner 
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in  which  it  shall  1)6  pnt  upon  the  market.  In  former  years,  owing  to 
local  competition  and  a  lack  of  concerted  action  in  handling  their  oat- 
put,  these  companies,  instead  of  making  gains,  went  behind  at  a  rate 
that  compelled  some  of  them  to  suspend  operations. 

Even  now  the  profits  realized  by  them  are  not  inordinately  large.  It 
costs  an  average  of  4  cents  per  pound  for  them  to  make  the  sale,  de- 
livered at  the  marshes.  The  expense  of  transportation  to  countrie-s  of 
general  consumption  amounts  to  nearly  3  cents  x)er  pound,  making  tlie 
cost  of  this  commodity  laid  down  at  x>oints  of  large  distribution,  such 
as  Kew  York  and  Chicago,  about  7  cents  per  pound  wholesale — say  8 
cents  retail. 

When  the  California  manufacturers  first  began  making  this  salt  it 
was  selling  at  the  rate  of  35  cents  per  pound  in  all  the  leading  markets 
of  the  world.  With  the  establishment  of  this  industry  in  this  country 
the  price  of  the  foreign  article  declined  so  sharply  that  a  number  of 
producers  abandoned  the  field.  Immediately  following  this  the  price 
advanced,  but  not  to  the  old  figure,  and  not  enough  to  bring  about  a 
general  resumption  of  the  business.  The  present  tariff  of  4  cents  per 
pound  on  refined  borax  admits  of  a  remunerative  price  to  the  California 
producers,  and  a  large  and  prosperous  industry  has  been  built  up  in  a 
region  of  country  where  no  other  pursuit  has  been  able  to  gain  an  ex- 
tensive foothold. 

The  California  and  I^evada  mauufftcturers  of  borax  are  not  now  ex- 
porting much  of  their  product  to  other  countries,  being  satisfied  with 
having  secured  the  home  market.  Australia,  China,  and  Japan,  includ- 
ing British  Columbia  and  Hawaii,  obtain  now  their  supplies  almost 
wholly  from  England,  a  thousand  centals  or  so  sent  to  Mexico  and 
Central  America  constituting  foreign  shipments  from  the  x)ort  of  San 
Francisco. 

The  bulk  of  shipments  made  to  the  Atlantic  side  have  of  late  been 
by  sea,  75  per  cent,  of  consignments  being  to  Kew  York,  the  balance 
mostly  to  Chicago. 

The  consumption  of  borax  in  the  United  States  about  equals  now  the 
production  made,  what  little  is  imported  being  mostly  in  the  form  of  bo- 
racic  acid.  The  use  of  this  salt  is  growing  year  by  year  and,  as  its  value 
as  a  detergent  and  an  antiseptic,  as  well  as  for  sanitary  purposes,  becomes 
better  understood  among  the  masses,  must  ultimately  become  very 
large.  However  great  the  demand,  the  resources  of  these  California 
and  Nevada  dex>osits  will  be  ample  to  meet  it.  By  reason  of  their  self- 
recuperative  properties  they  can  in  fact  never  be  wholly  exhausted* 
The  first  crop,  which  consists  for  the  most  part  of  a  surface  crust,  hav- 
ing been  removed,  another  gradually  takes  its  place,  this  process  of  re- 
production going  on  so  rapidly  that  a  new  crop  may  be  harvested  every 
d  ve  or  six  years,  none  of  them  so  heavy,  however,  as  that  first  gathered. 


GRAPHITE. 

Bt  E.  W.  Parker. 

Production  was  limited  in  1891  to  the  mines  at  Ticonderoga,  New 
York,  and  amounted  to  1,559,674  pounds  of  refined  graphite,  valued  at 
$110,000.  No  work  of  any  consequence  was  done  ux>on  the  properties 
in  Pennsylvania  and  Michigan,  though  the  owners  report  the  expecta- 
tion of  resuming  operations  at  an  early  date. 

Use9. — ^The  consumption  of  graphite  is  steadily  increasing.  Its  use 
in  the  manuflEu^ture  of  lead  x>6ncils  is  well  known.  For  this  and  for  the 
preparation  of  lubricants  the  higher  grades  are  necessary.  For  cruci- 
bles, stove  polish,  foundry  facings,  etc.,  the  x>oorer  qualities  are  used. 
Paint  for  covering  iron  and  other  metal  surfaces  made  from  graphite  is 
found  to  be  easily  and  quickly  applied  and  to  possess  great  durability. 
It  has  been  adopted  by  the  Pennsylvania  Bailroad  Company  for  paint- 
ing the  iron  work  of  its  new  elevated  railroad  through  Jersey  City. 
Oraphite  has  been  found  to  withstand  the  cutting  action  of  acid  slag  in 
the  Bessemer  converter  and  a  considerable  demand  for  it  is  said  to 
have  recently  risen  among  steel  manufacturers. 

Oraphite  mining  in  Ceylon. — ^The  island  of  Geylon,  off  the  southeast 
coast  of  British  India,  famishes  the  bulk  of  the  world's  supply  of 
graphite.  It  is  particularly  adapted  to  crucible  manufacture.  Not- 
withstanding the  fact  that  the  methods  of  mining  are  the  crudest  pos- 
sible large  profits  are  made,  and  it  is  said  enormous  fortunes  have  been 
made  by  native  oi>erators.  Objection  is  made  to  the  introduction  of 
machinery  and  more  improved  methods  on  the  ground  that,  as  at  pres- 
ent operated,  the  work  is  profitable,  and  that  the  introduction  of  ma- 
chinery means  new  conditions  which  may  not  be  thoroughly  under- 
stood and  losses  consequently  entaUed.  A  visitor  to  these  mines  gives 
a  description  of  their  methods.  The  graphite  is  mined  from  an  open 
cut  and  is  handed  in  buckets  or  thrown  in  lumps  from  one  man  to  an- 
other until  the  top  is  reached.  Drills  and  hammers  for  blasting  rep- 
resent the  extent  of  machinery  employed.  Timbering  of  a  kind  is  used, 
but  not  with  much  knowledge,  either  as  to  the  adaptability  of  the  wood 
employed  or  skill  in  its  manipulation.  Ventilation  is  not  ^Jiought  of 
and  after  blasting  miners  are  obliged  to  suspend  work  until  the  cut  has 
been  cleared  by  natural  influences  of  the  gases  caused  by  the  explo- 
sion.   No  statement  is  made  of  the  wages  paid  for  labor;  but,  when  the 


590 


MINERAL  RESOUBCES. 


cmde  methods  are  considered  and  the  number  of  men  neoessary  to  sup- 
ply the  work  of  machinery,  the  rate  of  compensation  must  be  extremely 
low  to  admit  of  fortunes  being  made  by  the  owners. 


QrapMie  imparted  into  the  United  States  from  1867  to  1891. 


YeaTB  ended— 


June  80, 1887 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 

Deo.  81, 1888 
1889 
1890 
1891 


Unmannfactured. 


Qnantity. 


Owt. 

27,113 

68,630 

74.846 

80.795 

51, 628 

96,381 

157, 539 

Ul,992 

46, 492 

50,589 

75. 361 

60,244 

65,662 

109,908 

150,927 

150,  421 

154,893 

144,086 

110,  462 

83.368 

168,841 

184,013 

177, 381 

255,955 

212,360 


Yalae. 


$54,181 
149, 083 
351,004 
269,291 
136,200 
320,080 
548,613 
382,591 
122,050 
150.  709 
204,630 
154,  757 
164. 013 
278.  022 
381.966 
363,835 
361.949 
286.  393 
207,  228 
164.  Ill 
331, 621 
353, 990 
378,  057 
694,746 
555,080 


tnred. 


$833 
8,754 


17,605 
18,091 
16,909 
24.687 
22,941 
31,674 
25,536 
21,721 
1,863 


TotaL 


•64,181 
149.088 
351,004 
270,134 
139,854 
329,030 
648,618 
882,681 
122,060 
168.814 
222,721 
171,666 
188,660 
300,068 
413,040 
389.371 
383,670 
288,256 
307,228 
164,111 
381,621 
853,900 
878,067 
504,746 
666,060 


ASBESTOS. 

By  E.  W.  Parksb. 

In  oonsidering  the  subject  of  asbestos  care  should  be  taken  to  distin- 
guish what  is  prox)erly  asbestos  and  a  very  similar  but  distinct  mineral, 
chiysotile.  Asbestos  is  a  fibrous  sj^ecies  of  hornblende,  and  occurs 
aBSodated  with  metamorphic  rocks  rich  in  that  mineral.  Chrysotile, 
though  ucmally  considered  in  trade  as  asbestos,  is  an  entirely  different 
mineral  and  occurs  in  distinct  yeins  in  serpentine  formations.  Both 
minerals  are  fibrous  and  both  are  remarkable  for  their  resistance  to 
the  action  of  heat.  The  fibers  of  chrysotile  are  exceedingly  tough,  and 
being  at  the  same  time  flexible  and  slightly  elastic,  it  is  used  princi- 
pally in  the  manufacture  of  fireproof  fabrics.  Asbestos,  on  the  other 
hand,  while  possessing  fibers  of  greater  length,  has  not  the  same 
strength,  and  is  used  in  the  manufacture  of  articles  where  resistance  to 
heat  is  requisite  but  the  strength  of  fiber  not  essential.  The  principsJ 
uses  for  which  it  serves  are  boiler  and  steam-pipe  covering,  packing 
for  fireproof  safes,  and  for  making  cements  and  paints. 

Occurrence, — ^No  deposits  of  chrysotile  have  as  yet  been  found  in  the 
United  States.  Asbestos  occurs  in  considerable  quantity  in  Galifomia 
and  Wyoming,  and  in  limited  amount  along  the  eastern  slope  of  the 
Appalachian  range  from  Few  York  to  Georgia.  The  commercial  prod- 
uct has  been  limited  to  Galifomia,  where  66  tons  were  mined  in  1891, 
valued  at  about  $3,960.  A  small  amount  (about  4  tons)  was  mined 
in  Wyoming  in  the  prosecution  of  assessment  work,  but  none  of  this 
was  marketed.  A  deposit  of  asbestos  was  found  near  Hamilton, Wash- 
ington, during  the  year,  and  it  is  understood  that  it  will  be  developed. 

The  United  States  depends  for  its  supply  of  chrysotile  upon  the  Thet- 
ford  and  Black  Lake  mines  of  Ganada.  The  production  of  this  mineral 
was  not  begun  until  1879,  when  300  tons  were  mined.  In  1889  the 
total  shipments  reported  to  the  Department  of  Agriculture  by  the 
oi>erators  were  5,588  tons,  worth  $360,144.  In  1890  the  shipments  were 
estimated  at  7,000  tons. 

Imports. — ^The  increase  in  the  use  of  asbestos  in  the  United  States 
during  the  past  twenty  years  may  be  observed  from  the  following  table 
of  imports,  the  value  of  which  in  1871  being  but  $12,  and  in  1891 
$358,461.  The  increase  in  the  last  ten  years  is  particularly  noticeable. 
It  must  be  remarked  that  this  table  includes  the  chrysotile  imported 
from  Ganada,  and  which,  as  previously  stated,  is  usually  classed  as 
asbestos. 
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In  j^dition  to  the  well-knowB  uses  for  which  asbestos  has  been  6B- 
ployed  for  some  time,  it  has  been  recently  found  valuable  in  the  mann- 
flEbctnre  of  masks  for  persons  in  foundries,  and  for  the  use  of  firemen 
and  others  subjected  to  the  presence  of  intense  heat.  It  has  also  come 
into  use  for  making  joint  wipers  for  plumbing,  and  for  holders  in  grasp- 
ing hot  irons,  crucibles,  etc. 

A8he$toa  imparted  from  1869  to  1891, 


Yean  ended— 


June  30, 1809. 

1870. 

1871. 

1872. 

1873. 

1874. 

1876. 

1876. 

1877. 

1878. 

1870. 

1880. 

1881. 

1882. 

1883. 

1884. 
Dee.  31,  1885. 

188C. 

1887. 

1888. 

1889. 

189U. 

1801. 


Unmanii* 
ffectnred. 


$1» 

15S 

4,708 

6.486 

1,071 

8,630 

8,204 

0,780 

27,717 

16,235 

24,300 

48,766 

78,020 

184,106 

140,204 

108,684 

264,280 

262,667 

868,688 


Mannfiuv 
tnred. 


$310 

7 

12 


1,077 

396 

1,660 

872 

4.024 

09 

604 

243 

1.185 

017 

082 

681 

8.128 

0.164 

6,342 

4,872 


ToOiL 


$810 

7 

12 


18 

162 

8^783 

5,881 

3,221 

3.0t>8 

7,828 

0.736 

27,786 

15,730 

24,612 

40,940 

78,643 

185,125 

140,846 

176. 710 

908,303 

257.879 

868,461 


I 


SOAPSTONE. 

By  E.  W.  P^RKSR. 

Lower  prices,  due  to  active  competition,  reduced  tlie  valae  of  the 
product,  but  the  total  amount  quarried  was  greater  by  2,840  tons  than 
that  of  1890.  The  increased  product  is  due  to  the  deyelopment  of 
soapstone  quarries  in  Georgia  and  l^orth  Carolina,  four  new  companies 
haying  entered  the  field  in  those  States  with  an  aggregate  product  of 
4,032  short  tons.  The  total  product  for  the  year  was  16,514  short  tons, 
worth  $243,981,  against  13,670  tons,  valued  at  $252,309,  in  1890.  The 
above  product  for  1891  is  exclusive  of  a  small  amount  used  as  a  pigment 
and  which  is  mentioned  under  the  chapter  on  mineral  paints. 

Among  the  increased  facilities  for  quarrying  and  manufacturing 
soapstone  made  during  1891  may  be  mentioned:  In  Georgia,  a  pulver- 
izing plant  with  a  capacity  of  10  tons  of  powdered  soapstone  -per  day. 
The  product  from  this  property  in  1891  was  sold  rough;  it  will  hence- 
forth be  ground  on  the  premises,  and  the  owners  expect  to  triple  their 
output  during  the  current  year.  In  New  Hampshire  one  firm  reports  a 
doubled  capacity,  but  a  slightly  decreased  product.  Three  companies 
began  operations  in  Korth  Carolina  with  facilities  for  preparing  the 
stone  as  desired  by  consumers.  The  plants  include  apparatus  for  saw- 
ing and  dressing  into  slabs,  and  for  crushing,  grinding,  and  bolting 
into  powder.  One  firm  in  Pennsylvania  reports  20  per  cent,  increased 
capacity.  A  new  mill,  doubling  the  former  capacity,  was  constructed 
at  Grafton,  Vermont.  No  interference  with  operations  in  any  locality 
due  to  labor  troubles  has  been  reported. 

Production  in  previous  years. — ^In  the  following  table  the  statistics 
for  1880  and  1889  are  from  the  reports  of  the  Tenth  and  Eleventh  Cen- 
suses; intervening  years  are  for  estimates  made  by  the  Geological  Sur- 
vey, and  those  for  1890  and  1891  are  compiled  from  direct  returns  from 
operators: 

Annual  produet  of  soapstone  from  1880  to  1891. 


Years. 

Short  tonB. 

Value. 

1880 • 

8.441 

7, 000 

6,000 

8.0(X) 

10,000 

10,000 

12,000 

12. 000 

15,000 

12.715 

13,  670 

16,514 

$66, 605 
75,000 
90.000 
150,000 
800, 000 
200,000 
225, 000 
225,000 
250,000 
231, 708 
252,309 
243,981 

1881 

1HH2 

1883  

1884          

1885        

1S86    

1887    

1888      

1889 

1890 

1891 

6442  MIN 38 
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Fibrous  talc. — ^The  production  has  increased  steadily.  GtoxiTemear, 
St.  Lawrence  county,  ISew  York,  remains  the  sole  source  of  supply. 
With  the  exception  of  a  small  amount  used  in  the  manufacture  of  dyna- 
mite, the  entire  product  is  consumed  as  a  filler  in  making  medimn 
grades  of  paper.  The  output  in  1891  was  53,054  short  tons,  valued  at 
4493,068,  against  41,354  tons,  valued  at  $389,186  in  1890,  an  increase 
of  11,700  tons  in  quantity  and  $103,882  in  value. 

One  new  mill,  doubling  previous  capacity,  was  completed  in  Febru- 
ary, 1892,  and  two  more  with  similar  increasing  facility  were  com- 
menced and  will  be  completed  in  1892.  ISo  labor  troubles  affecting 
the  industry  occurred.  Since  1880  the  annual  production  of  flbroufl 
talc  has  been  as  follows: 

Annual  produeUon  of  fibrous  talo  Hnoe  1880. 


1880 
1881 
1882 
1883 
1884 
1886 
1886 
1887 
1888 
1889 
1890 
1891 


•Sfttimated. 


Short  tons. 

Valiu. 

4,210 

$64,730 

aT.OOO 

60,000 

a6.000 

75,000 

ae.ooo 

75,000 

a  10. 000 

UO.OOO 

a  10. 000 

110.000 

al2,000 

125.000 

a  15, 000 

160,000 

a  20, 000 

210,000 

23,746 

244,170 

41,354 

388,196 

68,054 

493,068 
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Under  this  head  are  included  ochers,  umbers,  siennas,  metallic  paints, 
Venetian  and  Indian  reds,  white  lead,  red  lead,  litharge  and  orange 
mineral.  Owing  to  producers  of  the  first  three  mentioned  not  keeping 
separate  accounts,  it  is  necessary  to  include  them  in  one  statement. 

Ocher. — ^Including  ocher,  umber,  and  sienna,  the  product  for  1891 
was  18,294  short  tons,  valued  at  $233,823.  This  was  an  increase  in 
amount  over  1890  of  739  short  tons,  but  a  decrease  in  value  of  $3,700. 
Notwithstanding  the  lower  prices  which  ruled  in  1891,  a  number  of 
new  operations  were  begun,  and  some  of  the  older  firms  increased 
their  facilities.  New  mines  were  opened  in  Lehigh  and  Berks  counties, 
Pennsylvania,  and  one  firm  in  the  latter  county  doubled  its  faoilities 
by  the  addition  of  new  machinery,  and  another  firm  operating  in  North- 
ampton county,  Pennsylvania,  and  Warren  county.  New  Jersey,  in- 
creased its  capacity  about  one-third.  In  El  Paso  county,  Colorado,  a 
new  plant,  costing  $25,000,  was  erected. 

Annual  production  of  ocher  Hnc^  1884, 


Yean. 


1881 
1885 
1886 
1887 


Short  tons. 


7,000 
3,950 
6.300 
«,0U0 


Valae. 


$84,000 
43, 575 
91,  850 
75,000 


Years. 


1888 
1H89 

1891 


Short  tons. 


10,000 
15, 1.58 
17,555 
18,294 


Value. 


$120, 000 
177, 472 
237, 523 
233,823 


Divided  by  States  the  production  for  the  last  three  years  is  shown  in 
the  following  table.  Prior  to  1889,  when  the  statistics  were  compiled  for 
the  eleventh  census,  the  product  for  each  State  was  not  published* 

Production  of  ocher  in  1889, 1890,  and  1891,  by  States. 


Statea. 

1889. 

1890. 

1891. 

Short  tons. 

Value. 

Short  tons. 

Value. 

Short  tons. 

Value. 

Alabama 

836 

50 

2,612 

616 

80 

$3,500 

150 
29. 720 
12.  0(M) 

750 

350 

1,000 
800 

$4,100 
15,000 
12,800 

524 

$5,840 

Colorado 

G«or;:ia 

600 

9,000 

Maryland 

Massiu-liusetts 

MiHHoiiri 

300 
2.200 

2,700 
30,000 

300 

1, 850 

600 

2,700 

27,  5<i0 

7,200 

K«w  Jf.rsoy 

Kew  Vork 

365 
4,173 

4,493 
61,458 

Pennsylvania 

(  Vennont 

7,922 

1,884 

1,658 

100 

103,  797 

7,800 

18. 755 

1.000 

4, 535 

935 

1.950 

66,588 
11,  095 
29.900 

Virginia 

1,367 

22, 972 

Wisconsin 

other  States  (a) 

7,000 

84,000 

7,000 

84,000 

Total 

15,  IM 

177,472 

17,555 

237, 523 

18,294 

233,823 

(a)  iDdndM  all  of  Mavylaad,  sod  estimated  prodoota  of  some  firms  in  other  Statea  not  reporting. 
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Ocher,  eto.f  imported  from  1867  to  188S, 


Fiscal  yean 

enduig 

June  30-- 

AUgroandinoiL 

Indian  red  and 
Spanish  brown. 

Mineral.  FreDch 
and  Paris  green. 

Other,  dry,  not  oth- 
erwise specified. 

Quantity. 

Value. 

Quantity. 

Value.  JQuantity. 

Value. 

Quanlity. 

Value. 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

187/ 

1878 

1879 

1880 

1881 

1882 

1883  (a).... 

Poundt. 

11,373 

6.949 

65,344 

149,240 

121, 080 

277, 617 

04,245 

98,176 

280,517 

63,916 

41, 718 

25,674 

17, 649 

91,293 

99,431 

159, 281 

137, 978 

$385 
333 
2,496 
6,042 
4,465 
9,225 
3,850 
4,623 
12,352 
3,365 
2,269 
1,591 
1,141 
4,233 
4,676 
7,915 
6,143 

Poundt. 

$35, 374 
11,165 
31,624 
41,607 
40,663 
38,763 
2,506 
3,772 
9.714 
19,555 
24,218 
23,677 
26,929 
32,  726 
30,195 
34, 136 
13,788 

Poundt. 

12,083 

500 

2,495 

3,444 

11,038 

10, 341 
8.078 

18, 153 

13,506 
5,385 
6,724 

14,376 
3,114 
8,260 

14,648 

2,821 

885 

Poundt. 
1, 430, 118 
8, 670, 093 
5,379,478 
3,935,978 
2, 800, 148 
5, 645. 343 
3,940,785 
3,212,988 
3,282.415 
3, 962, 646 
3,427,208 
3, 910, 947 
3,792,850 
4, 602, 546 
3, 414. 704 
5, 530, 204 
7,022,615 

$9,923 
32.102 
39,546 
32,593 
24,767 
56,680 
51,318 
35.365 
37,929 
47. 405 
32,924 
33.260 
42,563 
52,120 
46.060 
68,106 
90,593 

"""8,369" 

9,618 

83,488 

41,422 

34,382 

102,  876 

64,910 

21,222 

27,687 

67,655 

17.598 

16,154 

75,465 

18,293 

6,972 

2,582,335 
3,  377, 944 
2, 286, 930 
2, 810,  282 
135, 360 
263,  389 
646,009 
1, 524, 989 
a,  179, 631 
2, 314, 028 
2, 873. 550 
3, 655,  920 
3, 201, 880 
3, 789, 586 
1, 549, 968 

a  Since  1883  classified  as  "  dry  "  and  "  ground  in  oil." 
Imports  of  ocher  of  all  kinds  from  1884  to  1891, 


Years  ended— 

Dry. 

Ground  in  oil. 

Total. 

Quantity. 

Valne. 

Quantity. 

Value. 

Quantity. 

Value. 

June  30, 1884 

1885 

Deo.  81,  1886 

1887 

1888 

1889 

1890 

Poundt. 
6. 164, 359 
4,983,701 
4, 939, 183 
5. 957, 200 
6,574,608 
6, 540, 267 

$63,973 
51,499 
53,  593 
58, 162 
64  123 
521502 

Poundt. 

108,966 
79.666 

112,784 
54,104 
43, 142 
51,063 

$4,717 
3,616 
6,574 
7,337 
9,690 
9,072 

Pound*. 
«,  273. 325 
5, 063, 363 
5, 051. 967 
6,011,304 
6, 617,  750 
6,591.330 
6. 47  L,  863 
6. 299, 096 

$68,600 
55,115 
60,167 
65.499 
73,813 
61, 574 
71.953 
68,312 

1891 

6, 246, 890 

63,040 

52,206 

5.272 

Imports  of  umber  from  1867  to  1891. 


Years  ended— 


Juma  80, 1867 

1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 


Quantity. 

Value. 

Poundt. 

2, 147, 342 

$15,946 

345, 173 

2,750 

570,  771 

6.159 

708,  825 

6, 313 

470,  392 

7,064 

1, 409, 822 

18, 203 

845. 601 

8.414 

729.  864 

6,  200 

513,811 

5.596 

681,199 

7,527 

1,101,422 

10, 213 

1, 038. 8H0 

8,302 

986, 105 

6,959 

Years  ended— 


June  80, 1880 

1881 
1882 
18K3 
1884 
1885 
Deo.  81,  1886 
1887 
1888 
1889 
1890 
1891 


Quantity. 


Poundt. 
1,877,645 
1,475,835 
1,923,648 

785, 794 
2,946,675 
1,198,060 
1,262,930 
2, 385, 281 
1, 423, 800 
1, 555, 070 
1,556.823 

633,201 


ValuOb 


$17,271 
11,126 
20,494 

8,419 
20,654 

8,5U4 

9,187 
16, 536 
14,684 
20,887 
19,329 

6,498 


Metallic  paint — California,  Delaware,  New  Jersey,  New  York,  Ohio, 
Pennsylvania,  Tennessee,  Vermont,  Virginia,  and  Wisconsin  contrib- 
uted to  the  product,  which  amounted  to  25,142  short  tons,  worth 
$334,455.  In  order  of  importance,  Pennsylvania  ranked  first  with  a 
total  product  of  9,175  short  tons,  valued  at  $134,138,  and  New  York 
second  with  7,352  tons,  worth  $99,487,  the  two  States  contribntixig 
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nearly  two-thirds  the  total  product.  The  output  was  slightly  in 
excess  of  that  of  1890,  the  increase  in  quantity  being  943  short  tons, 
bnt  the  value  fell  off  $6,784.  This  shows  a  decrease  in  the  average 
value  per  ton  from  $14.08  to  $13.28.  Although  prices  were  usually 
lower,  the  general  demand  was  reported  good.  Colorado  did  not  pro- 
duce any  metallic  paint,  the  sales  for  the  year  being  made  &om  old 
stock,  and  Delaware  and  Virginia  appear  for  the  first  time  as  producers. 
Compared  with  1889  and  1890,  the  product  by  States  was  as  follows: 

Production  of  metallic  paint  in  1889,  1890,  and  1891,  J>y  States, 


States. 

1889. 

1890. 

1891. 

Product. 

Valne. 

Product. 

Value. 

Product. 

Value. 

Alfthftm A. ..«««.-«^   - 

Short  torn. 
3,000 

$30,000 

Short  torn. 

Short  tana. 

California 

40 
1,300 

$480 
22,100 

22 

$880 

Colorado ............ 

90 

2,500 

Delaware  ........... 

73 
867 

7, 352 
800 

9.175 

4,000 
110 
400 

2,343 

1.097 

13, 178 

99. 487 

14, 500 

134. 138 

30.000 

1,800 

5,000 

34,375 

Kew  Jeraev. ........ 

10 

5,224 

637 

8,955 

5,386 

130 

72, 952 

16,  341 

145, 243 

46,088 

Kew  York 

3,658 

540 
8,849 
3,507 

C-J.  15.18 

11.  IL'3 

128.  0.>6 

2i   237 

Ohio 

FenzMylvania 

Tennoflsee  .......... 

Viririnia t. 

1 

Vermont. ........... 

500 
2,125 

6,000 
31,  035 

WiaconRinx , .  ..^.^  r . 

i,  832  '       26.  700 

Total    

21,020       '2X6  204 

•   24,177 

340.369 

25,142 

334, 455 

InorecLsed  facilities,  etc. — ^The  improvements  made  in  the  way  of  add- 
ing new  machinery,  opening  new  properties,  etc.,  have  been  reported 
as  follows:  In  California  by  the  addition  of  a  pulverizer  and  dust  col- 
lector, bolting  reels,  conveyors,  etc.  In  New  Jersey  one  firm  iucreased 
its  capacity  for  preparing  ready  mixed  paint  200  per  cent,  and  its  cal- 
cining department  25  per  cent.  Another  firm  reports  the  bursting  of 
its  boiler  and  other  accidents  to  machinery  which  lessened  the  output. 
One  firm  in  New  York  reports  25  per  cent,  increase  in  capacity.  In 
Ohio  two  companies  went  out  of  existence,  the  other  companies  report- 
ing increased  sales.  In  Wisconsin  one  operator  reports  extended  de- 
velopment of  property  and  the  introduction  of  machinery  which  will 
decrease  expenses  50  per  cent.  Another  company  put  in  new  boiler 
and  grinding  machinery,  but  the  entire  works  were  destroyed  by  fire 
the  latter  part  of  September  and  the  affairs  of  the  company  put  in  the 
hands  of  an  assignee.  A  third  corresi)ondent  reports  20  per  cent,  in- 
crease in  capacity.  In  no  instance  have  operators  reported  loss  of  time 
by  reason  of  strikes. 

Venetian  reds. — The  product  was  about  the  same  as  in  1890,  being 
4,191  short  tons,  worth  $90,000. 

Soapstone. — For  the  first  time  a  report  is  received  of  soapstone  used 
as  a  pigment,  25  tons  being  ground  for  that  purpose,  and  worth,  dry, 
$200. 

White  lead. — ^The  product  of  white  lead  in  1891  was,  approximately, 
156,036,131  pounds,  or  78,018  short  tons,  a  slight  increase  over  1890 
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when  the  product  was  155,272,115  pounds,  or  77,636  tons.  As  a  result 
of  the  consolidation  of  a  number  of  producers,  under  the  management 
of  one  company  known  as  the  National  Lead  Company  of  Kew  York, 
the  market  value  advanced  from  about  an  average  of  6  cents  per  pound 
in  1890  to  nearly  7  cents  in  1891,  the  total  increase  in  value  being 
$1,071,062,  or  from  $9,382,967  to  $10,454,029.  The  National  Lead  Com- 
pany, with  its  numerous  branches,  produced  about  80  per  cent,  of  the 
total,  the  other  20  per  cent,  being  distributed  among  eight  independent 
concerns. 

Bed  lead,  litharge,  and  orange  mineral. — The  amount  of  red  lead  pro- 
duced in  1891  was  9,214,286  pounds  (or  4,607  tons),  against  11,821,084 
pounds  (or  6,911  tons)  in  1890,  a  decrease  of  2,606,798  pounds.  The 
value  of  the  product  in  1891  was  $591,730  against  $726,844  in  ttie  pre- 
ceding year.  The  production  of  litharge  increased  from  10,530,090 
pounds,  valued  at  $665,631  in  1890,  to  11,517,299  pounds,  worth 
§720,925,  Of  orange  mineral  there  were  produced  in  1891,  660,000 
pounds,  worth  $43,300,  against  730,000  pounds,  valued  at  $48,000  in 
1891. 

Bed  leady  white  Uiid,  and  litharge  imported  from  1867  to  1891. 


Year  ended— 

Bed  lead. 

White  lead. 

Litharge. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

JnneSO  1867 

PoMnda. 

926, 843 

1, 201, 144 

808, 686 

1, 042. 813 

1, 295, 616 

1,513,794 

1, 583, 089 

756, 644 

1, 048,  713 

749. 918 

387, 260 

170,  608 

143,  237 

217, 033 

212.  423 

288.  i)46 

249.  145 

2G5,  693 

216.449 

597, 247 

371,  299 

520.  6G5 

522, 026 

450,  402 

651,577 

$53,087 
76,773 
46,481 
54,626 

78, 410 
»>,644 
99,891 
56,305 
73, 131 
54,884 
28, 747 
9.364 
7,237 
10,  397 
10. 000 
12, 207 
10,  503 
10,  589 
7,641 
23, 038 
16.  056 
23,684 
24,400 
20,718 
23,807 

Pmtnd*. 

6, 636, 508 

7,  533, 225 

8, 948, 642 

6, 228.  285 

8,337,842 

7. 153,  978 

6, 331, 373 

4, 771  509 

4. 354, 131 

2, 546, 766 

2, 644, 184 

1,759,608 

1, 274, 196 

1, 906.  931 

1,  068,  030 

1,161.889 

1,044.478 

902,  281 

705. 535 

785,  554 

804, 320 

627, 900 

661,694 

742, 196 

718, 228 

$430, 805 

455,  698 

615, 783 

365,706 

483, 392 

431,477 

408. 986 

32;{.  926 

295,642 

175,  776 

174,844 

113,638 

76,061 

107, 104 

60. 132 

64.493 

58.  588 

67,  918 

40,  437 

57. 340 

58,602 

49, 903 

56,875 

67,659 

40,773 

Pownda. 
230,382 
250. 615 
187,  333 
97,398 
70,889 
66.544 
40,799 
25.687 
15,  767 
47,054 
40.331 
28,190 
38,495 
27,389 
63.058 
54.592 
34,850 
54,183 
35,283 
51,409 
35. 908 
62, 211 
41, 230 
48,283 
04,588 

188,941 

12,225 

7,767 

4,442 

8,870 
3,396 
2.379 
1,440 
050 
2,562 
2,347 
1,409 
1,667 
1.223 
2,568 
2,191 
1,312 
1,797 
1,001 
1,831 
1,302 
2,248 
1,412 
2,146 
8.108 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

18.«0 

1K81 

1882 

1H83 

18S4 

1885 

Deo.31.  1886 

1887.... 

18H8 

1889 

1800 

1891 

BARYTES. 


Owing  to  the  irregular  manner  in  which  the  mining  of  barytes  is 
carried  on  in  Missouri  it  is  exceedingly  difficult  to  obt^  a  correct 
statement  of  the  product  by  correspondence,  the  only  available  means 
of  collecting  the  statistics.  In  the  first  place,  the  greater  part  of  the 
mining  is  performed  by  fiEumers  at  seasons  of  the  year  when  they  and 
their  employes  and  teams  would  be  otherwise  idle.  In  some  instances 
the  product  is  shipped  to  St.  Louis  or  other  points  by  the  miners ;  at  other 
times  it  is  taken  to  local  merchants  and  exchanged  for  merchandise,  and 
by  the  merchants  shipped  to  the  manufacturer.  Some  persons  both 
mine  and  purchase,  and  the  conditions  are  such  that  frequent  duplica- 
tions are  apt  to  result.  It  has  been  endeavored  by  correspondence  with 
miners,  dealers,  and  manufacturers  to  secure  a  fairly  reliable  statement 
of  the  output,  eliminating  such  returns  as  are  doubtless  duplicates. 
This  shows  the  product  of  the  State  to  have  been  12,000  tons  in  1891, 
worth  $60,000,  the  value  being  taken  at  the  price  paid  x>6r  ton  for  the 
crude  barytes  by  the  manufacturers. 

The  product  in  Virginia  increased  from  11,528  tons  in  1890,  to 
17,013  tons  in  1891.  The  value,  crude,  of  the  product  in  1891,  was 
$52,706.  North  Carolina  and  South  Carolina  produced  together  2,056 
tons,  worth  $5,688  at  the  mines.  It  has  been  the  custom  in  preceding 
volumes  to  give  the  value  of  the  crude  barytes  and  in  order  to  main- 
tain uniformity  in  the  reports  this  is  maintained.  The  barytes  of  com- 
merce, however,  is  that  which  has  been  cleaned  and  floated  and  repre- 
sents a  much  greater  value  than  that  of  the  crude.  The  value  of 
floated  barytes  sold  in  the  United  States  (exclusive  of  that  made  from 
foreign  sources)  was  not  short  of  $325,000. 

The  use  of  barytes  as  a  pigment  began  about  forty  years  ago.  Its 
principal  use  to-day  is  in  a  mixture  of  white  lead.  There  can  be  little 
doubt  that  its  use  is  growing  and  still  farther  increase  in  production 
may  be  expected. 

Production  of  crude  harytes  from  1882  to  1391, 


Tears. 


18fi2 

1883 

1K84 

1885 

1886 

1887 

1888 

1889 

1890 

1891 


Qiumtity. 

Value. 

Short  ton: 

22,400 

$80,000 

30,240 

108. 000 

28,000 

100. 000 

16,  800 

75,000 

11, 200 

50,000 

16,800 

75,000 

22,400 

110,000 

21,460 

106,313 

21,911 

86,505 

81, 069 

118,363 
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Imports  of  harium  vulphate  from  1867  to  1891, 


Yean  ended~ 


Jnne  80, 1867. 

1868. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
l&TO. 
1877. 
1878. 
1879. 


IHHl 

1^>2. 

18s:{. 

Deo.  31,18H4. 

18h:>. 

liiSt}. 
1887. 
1888. 
1889. 
1890. 
1891. 


Pounds. 
14, 968, 181 
2,755.547 
1, 117,  335 
L,  684, 916 

1,  385,  004 
5,  804,  098 
6, 939,  425 
4, 788,  »G0 
2,117.854 

2,  655, 349 
2, 388,  373 
1, 36G,  857 

45,3, 333 
1H80 1  4,924,42.J 


Maanfaotnred. 


Quantity. 


1,  518.  322 
562,300 
411,666 
3, 884,  516 
4, 095, 287 
8, 476, 691 
4, 057, 831 
8, 821, 842 
8,601,506 


Value. 


$141, 
26, 

8. 
12, 

9, 
43, 
53. 
42, 

17, 
25, 

10, 

10, 
3, 

37. 

11, 
3, 
2, 

24, 
20, 

18, 
19, 

17, 
22, 


273 
739 
565 

917 
769 
521 
759 
235 
995 


Unmannfactiired. 


Quantity. 


32J 
273 
340 
496 
374 
471 
856 
489 
671 
606 
338 
769 
135 
458 


2,149  1      22,0il 

I 


Pmmdt. 


Value. 


5, 800, 816 
7.  841, 715 
6, 588, 872 

10, 190,  848 
6,604,975 

18,671,206 


2,900 


i 

$8,044 

13,567 

8,862 

13,205 

0,037 

7,660 


8,816 


MINERAL  WATERS. 

By  a.  C.  Peale. 

For  the  year  1891  onr  list  of  commercial  mineral  springs  numbers 
288,  which  is  an  increase  of  15  since  1890.  Of  these,  however,  only 
227  report,  leaving  a  delinquent  list  of  61  springs. 

As  in  the  report  for  the  previous  year,  the  figures  for  these  delin- 
quent springs  are  taken  atone-half  the  production  they  last  reported. 
The  springs  that  do  report  had  increased  sales. 

The  total  product  for  1891,  including  the  estimate  as  above  for  the 
delinquent  springs,  is  18,392,732  gallons,  at  a  valuation  of  $2,996,259. 
This  is  an  increase  of  5,385,314  gallons  and  $416,509  over  the  figures 
for  1890. 

In  the  north  Atlantic  states  the  total  number  of  springs  on  the  list 
is  74,  instead  of  69,  as  in  1890.  This  increase  is  due  to  the  fact  that  1 
new  spring  is  added  and  that  4  springs,  which  for  several  years  had 
made  no  report  and  were  taken  from  the  list,  have  now  been  placed 
upon  it  again.  There  has  also  been  an  increase  in  production  5  681,678 
gallons  more  were  sold  in  1891  than  in  1890,  with  an  increase  of  $416,234 
in  the  value  of  the  product. 

The  south  Atlantic  states  also  show  an  increased  number  of  springs, 
the  number  for  1891  being  56,  an  increase  of  5  from  1890.  Two  of 
these,  the  Takoma  Park  springs  of  Maryland  and  the  Magnolia  springs 
of  Florida,  are  entirely  new  to  the  list.  The  other  three  were  on  the 
list  in  1888,  but  have  not  reported  since.  There  is  an  increase  of 
148,814  gallons  for  the  section,  with  an  increase  in  value  of  $67,683. 

The  total  number  of  springs  for  the  north  central  states  is  87  for 
1891,  an  increase  of  2  from  1890.  As  a  matter  of  fact  there  is  an 
increase  of  3,  while  1  had  been  taken  from  the  old  list.  However,  the 
increase  in  the  number  of  gallons  is  2,960,143,  with  a  decrease  of 
$255,590  in  the  value  of  the  production.  The  increase  is  due  mainly 
to  the  increased  number  of  gallons  sold  from  the  Michigan  springs. 

The  net  increase  in  the  springs  of  the  south  central  states  is  1. 
One  spring  each  is  added  for  Tennessee  and  Mississippi  and  1  taken 
from  Texas.  The  increase  in  production  is  24,444  gallons,  with  an  in- 
creased value  of  $24,596. 

In  the  western  division,  Montana,  for  the  first  time  on  tbe  list,  adds 
1  spring,  making  the  total  34  instead  of  32  as  for  1890.  There  is  an 
increase  of  254,136  gallons  and  an  increase  of  »^160,986  in  value. 
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Natural  mineral  waters  sold  from  1883  to  1892,  inclusive. 


T 


1883. 


Xorth  Atlantic  states 

Sonth  A  tlantic  states 

Korthern  central  states 

Southern  central  states 

Western  states  and  territories 


Springs 

rex>ort- 

ing. 


Estimated. . 
Total. 


1884. 


North  Atlantic  states 

South  Atlantic  states 

Northern  central  states 

Soathem  central  states 

Western  states  and  territories 


Estimated. . 
Total. 


1885. 


North  Atlantic  states 

Soath  Atlantic  stateH 

Korthern  central  states 

SoTitlK-rn  central  states 

Western  states  and  territories 


Estimated. 


Total. 


1880. 


North  Atlantic  states 

South  Atlantic  states 

Korthern  central  states 

Soathem  central  .states 

Western  states  and  territories 


Estimated. 
Total. 


1887. 


North  Atlantic  states 

South  Atlantic  Ntatos 

Northern  central  states 

Southern  central  states 

Western  states  and  territories. 


Estimated.. 
Total. 


1888. 


North  Atlantic  states 

South  Atlantic  states 

Northern  central  states 

Southern  central  states 

Western  states  and  territories 


Estimated. . 
Total. 


38 
27 
37 
21 
6 


Gallons  sold. 


2, 470, 670 

312.  090 

1. 435.  809 

1,441,042 

169,812 


129 
60 


5,829.423 
1, 700. 000 


Value. 


1282,270 

64.973 

323,600 

139. 973 

52,787 


863.603 
256,000 


189  1    7,529,423 


38 
27 
37 
21 
6 


1,119.603 


T  I 


3, 345. 760 

464,  718 

2. 070. 533 

1, 526.  817 

307, 500 


129 
60 


7, 715. 328 
2,500,000 


189 


10. 215. 328 


61 
32 
45 
31 
10 


2, 527,  310 

008.692 

2. 925,  288 

540, 436 

509,  675 


169 ; 

55  1 


7,411,401 
1,  737, 000 


224  i    9,148,401 


49 
38 
40 
31 
14 


2, 715. 050 
720,  397 

2, 048.  914 
822, 016 
781. 540 


328.125 
103,191 
420,515 
147. 112 
85,200 


1,  084, 143 
375,000 


1, 459. 143 


192.605 

237. 153 

446, 211 

74,100 

86,776 


1, 036. 845 
276,000 


1.312,845 


172 
53  ! 


7,  (»87.  917 
1, 862, 4O0 


225 


8.  050.  317 


177,969 
123,517 
401. 861 
58,  222 
1371756 


899.:i65 
384,705 


40 
34 
38 
29 
12 


2.671,004 
614, 041 

1,480.820 
741, 080 

1, 236, 324 


1, 284, 070 


213. 210 
147. 149 
208, 217 
87,946 
288,737 


153 
62 


6, 643. 269 
1,616,340 


045,259 
316, 204 


215  I    8,259,609  ;  1.261.463 


42 

32 
38 
19 
15 


2, 856, 799 
1, C^9, 387 
2,  (K»2. 373 
42»).  410 
1. 853, 670 


247,108 
493.489 
325.830 
71,  215 
421. 651 


146  ■■ 
52  ! 


8,  828. 648 
750, 000 


198 


0, 578, 648 


1,550,302 
120,000 


1, 670, 302 
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1889. 

North  Atlantic  states 

Soath  Atlantic  states 

Northern  central  states 

Southern  central  states 

Western  states  and  territories. 

Total 

1890. 

North  Atlantic  statues 

Sonth  Atlantic  states 

Northern  central  HtAtes 

Southern  central  stute^ 

Western  states  and  territories. 

Eitimated 

Total 

189L 

North  Atlantic  states 

Sonth  Atlantic  st^iies 

Northern  central  states 

Southern  central  states 

Western  states  and  territories 

Betlmated 

Total 


Springs 
report- 
ing. 

Gallons  sold. 

Value. 

00 

47 
86 
33 
32 

4,106,464 
646,239 

6, 137. 776 
500,000 

1,389,992 

$471,675 

198,032 

604.238 

43,356 

431, 257 

258 

12,780,471 

1,748,458 

65 
89 
71 
30 
25 

6,043,074 
647,625 

6, 050, 413 
604, 571 
869,504 

1, 176, 512 

245.760 

737,672 

81,426 

253, 578 

220 
52 

12, 215, 187 
1, 602, 231 

2,493.948 
106,802 

272 

13,907,418 

2,600,750 

62 

41 
68 
29 
27 

5,724,752 
796.439 

8,01U,556 
629.015 

1, 123, 640 

1, 591, 746 
313. 443 
482,  082 
106. 022 
414,564 

227 
61 

16,284,402 
2, 108.  330 

2, 907, 857 
88,402 

288 

18,  392, 732 

2,096,250 

Production  of  mineral  waters  for  1891,  by  States  and  Territories. 


States  and  territories. 


Alabama.... 
Arkansas... 
California... 

Colorado 

Connecticut. 

Florida 

Gf^oruia 


Number  of 

springs 

reporting 


Illinois. 
Iiidiaua 
Iowa . . . 


Knnsan 

Kentucky 

if  nine 

Maryl:»nil 

Mass.'u-hiisetta . . 

Michigan 

'MisBoiiri 

Mi.ssiM.sipni 

New  Hiiiiii»9bir»^ 

New  M«'\i('o 

New  York 

North  Carolina. . 
Ohio 


Penn.sylvania . . 
Kl  I  ode' Island  .. 

Tennessee 

Texas 

Vei-mont 

Vir^rinia 

Waj*liinj:ton  ... 
West  Vir^nia  . 

Wisconsin 

Other  states  (a). 


Total 


3 
5 

12 
8 
4 
2 
3 
5 

10 
2 
7 
5 
6 
3 
0 
8 
6 
3 
3 
3 

23 
5 
8 

11 
2 
3 

10 

4 

21 
«> 

6 

20 

5 


Product. 


OaUons. 

14,000 

128,  905 

334.  533 

481,038 

25.  3U0 

2r>.  000 

81,500 

127.  500 

680,  <»00 

24,  OIK) 
1, 402.  544 

90.  200 
510,518 

25.  000 
841.062 

2,  228.  575 

51,'»00 

31.5(X) 

96(1.  t¥K) 

:{2.  ix>o 
2, 779. 47.J 

67. 140 

00.  020 
485.  250 

70,  (»iM) 

9:i.  OiHJ 
271,410 

44,150 
534.293 
125. 000 

31  60U 

2,882.117 

686. 719 


227  i      18,392,732 

1 


Value  of 
product. 


$17, 010 

31,490 

135, 959 

133, 222 

15,960 

9.250 

27.300 

13.725 

37, 450 

2.750 

18.  201 

10.  230 

78.112 

2.  500 

115  591 

149,  773 

6,010 

5,410 

502.000 

9,700 

796.  047 

45,  851 

18.  374 

73.  376 

2.  335 

18.  750 

23, 132 

8. 325 

215.392 

Kl.  5i)0 

e.hOO 

184, 133 

130, 109 


2,996,259 


a  Idaho.  Montana,  Nebraska.  South  Carolina.  South  Dakota. 
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Alabama. — The  three  springs  reporting  sales  for  1891  give  a  slight 
increase  over  the  fignres  for  1890.  These  springs  are:  Bailey  Springy 
Bailey  Springs,  Landerdale  county;  Healing  Springs,  Healing  Springs, 
Washington  coxinty;  Matchless  Mineral  Water,  Greenville,  Butler 
coxinty. 

Arkansas. — ^The  list  for  1891  remains  thesameasforthepreviousyear. 
The  following  are  the  springs  reporting,  and  the  figures  are  increased 
from  those  of  1890 :  Arkansas  Lithia  Springs,  Hope,  Hempstead  county; 
Fairchild's  Potash  Sulphur  Springs,  Hot  Springs,  Garland  county; 
Mountain  Yalley  Springs,  Mountain  Valley,  Garland  county ;  Dovepark 
Springs,  Dovepark,  Hot  Spring  county;  Eureka  Springs,  Eureka 
Springs,  Carroll  county. 

California, — ^There  is  no  change  in  the  list  so  far  as  the  number  and 
names  of  the  springs  are  concerned.  The  following  of  the  total  of  14 
report  sales  for  1891 :  Azule  Seltzer  Springs,  San  Jose,  Santa  Clara 
county;  Bartlett  Springs,  Bartlett  Springs,  Lake  county;  Castalian 
Mineral  Water,  Inyo  county;  Coronado  l!^atural  Mineral  Water,  Coro- 
nado,  San  Diego  county;  El  Toro Springs, Nevata,  Marin  county;  Gey- 
ser Soda  and  Litton  Seltzer  Springs,  Litton  Springs,  Sonoma  county; 
KapaSoda  Springs,  Napa  Soda  Springs,  Napa  county;  OjaiHot  Springs, 
Ventura,  Ventura  county;  Pacific  Congress  Springs,  Saratoga,  Santa 
Clara  county;  Paraiso  Springs,  Monterey  county;  Tuscan  Springs,  Bed 
Bluff,  Tehama  county;  Witter  Springs,  Upper  Lake,  Lake  county. 

Colorado, — Eight  of  Colorado's  commercial  springs  report  as  follows: 
Boulder  Springs,  Boulder  Springs,  Boulder  county;  Canon  City  Vichy 
and  Iron  Duke  Springs,  Canon  City,  Fremont  county;  Clark  Magnetic 
Mineral  Spring,  Pueblo,  Pueblo  county;  Colorado  Carlsbad  Mineral 
Water,  Denver,  Arapahoe  county ;  Idaho  Mineral  Springs,  Central  City, 
Gilpin  county ;  Manitou,  Navajo,  and  Shoshone  Springs,  Manitou,  El 
Paso  county;  Seltzer  Springs,  Boulder,  Boulder  county;  XJte  and  Little 
Chief  Iron  Springs,  Manitou,  El  Paso  county. 

Connecticut — Four  springs  report  for  1891,  two  more  than  were  on 
the  list  for  1890.  The  springs  reporting  are :  Aspinock  Springs,  Putnam 
Heights,  Windham  county;  Highland  Rock  Spring,  Manchester,  Hart- 
ford county;  Highland  Tonica  Spring,  Manchester,  Hartford  county; 
Stafford  Mineral  Spring,  Stafford  Springs,  Tolland  county. 

Florida, — The  two  springs  in  Florida  reporting  sales  are :  Cantonent 
Spring,  Pensacola,  Escambia  county;  Magnolia  Springs,  Magnolia 
Springs,  Clay  county. 

Georgia, — Only  three  of  the  four  springs  on  the  list  report  for  1891. 
They  are:  Bowden  Lithia  Springs,  Lithia  Springs,  Douglas  county; 
Hughes  Springs,  Rome,  Floyd  county;  Ponce  de  Leon  Spring,  Atlanta, 
Fulton  county. 

Idaho, — This  state  is  still  represented  on  the  list  by  the  Idanha 
Springs,  of  Soda  Springs,  in  Bingham  county. 
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Illinois. — Five  of  the  nine  springs  on  the  list  report  sales.  They  are 
the  following:  Black  Hawk  Springs,  Bock  Island,  Bock  Island  connty ; 
Diamond  Mineral  Springs,  Grantfork,  Madison  county;  Peoria  Mag- 
netic Artesian  Spring,  Peoria,  Peoria  county;  Perry  Springs,  Perry 
Springs,  Pike  county;  Sanicula  Springs,  Ottawa,  La  Salle  county. 

Indiana. — All  of  Indiana's  springs  report  sales.  They  are:  Abbott 
Magnetic  and  Mineral  Water,  East  Wayne,  AUen  county;  Ash  Iron 
Springs,  Muddy  Fork,  Clark  county;  Elliot's  Mineral  Spring,  Shoals, 
Martin  county;  French  Lick  Springs,  French  Lick,  Orange  county; 
Indiana  Mineral  Springs,  Indiana  Mineral  Springs,  Warren  county; 
Kickapoo  Magnetic  Springs,  Kickapoo,  Warren  jounty ;  King's  Min- 
eral Spring,  Muddy  Fork,  Clark  county;  Lodi  Artesian  Well,  Silver- 
wood,  Fountain  county;  Magnetic  Mineral  Springs,  Terre Haute,  Vigo 
county;  West  Baden  Springs,  West  Baden,  Orange  county. 

Iowa. — One  spring  is  taken  from  the  list,  leaving  the  total  number 
five,  of  which  only  two  report  as  follows:  Black  Hawk  Springs,  Eldon, 
Davis  county;  Ottumwa  Mineral  Springs,  Ottumwa,  Wapello  county. 

Kansas. — No  change  is  made  in  the  total  number  of  springs,  which 
remains  at  eight,  of  which  seven  report.  They  are:  Blazing's  Artesian 
Mineral  Springs,  Manhattan,  Biley  county;  Geuda  Mineral  Spring, 
Geuda  Springs,  Cowley  county;  Great  Spirit  Springs,  Cawker  City, 
Mitchell  county;  lola  Mineral  Well,  lola,  Allen  county;  Providence 
Mineral  Wells,  Providence,  Butler  county;  Topeka  Mineral  Wells, 
Topeka,  Shawnee  county;  Wichita  Mineral  Springs,  Wichita,  Sedg- 
wick county. 

Kentucky. — ^All  of  the  springs  on  the  list  for  this  state  report.  They 
are:  Anita  Springs,  La  Grange,  Oldham  county;  Bedford  Springs,  Bed- 
ford, Trimble  county;  Blue  Lick  Springs,  Blue  Lick  Springs,  Nicholas 
county;  Crab  Orchard  Springs,  Crab  Orchard,  Lincoln  county;  St. 
Patrick's  Well,  Louisville,  Jefferson  County. 

Maine. — Four  springs  send  no  report  for  1891.  The  following  report 
sales:  Barker  Mill  Spring,  Auburn,  Androscoggin  county;  Crystal 
springs.  Auburn,  Androscoggin  county;  Keystone  Spring,  East  Poland, 
Androscoggin  county;  Poland  Spring,  South  Poland,  Androscoggin 
county;  Underwood  Springs,  Falmouth  Foreside,  Cumberland  county; 
Wilson  Springs,  l^orth  Baymond,  Cumberland  county. 

Jtfarytowd.— One  new  spring  is  added  to  the  list,  viz,  the  Tacoma 
Park  Springs,  making  a  total  of  four  for  the  state.  Of  the  others  only 
the  two  following  report:  Chatoolanee  Mineral  Spring,  Chatoolanee, 
Baltimore  county;  Flintstone  Mineral  Springs,  Flintstone,  Allegany 
county. 

Massachusetts. — ^All  of  the  springs  on  the  list  report  for  1891.  They 
are:  Allandale  Springs,  West  Boxbury,  Suffolk  county;  Belmont  Hill 
Spring,  Everett,  Middlesex  county;  Belmont  !N"atural  Spring,  Belmont, 
Middlesex  county;  Commonwealth  Mineral  Spring,  Waltham,  Middle- 
sex county;  Echo  Grove  Springs,  Lynn,  Essex  county;  Everett  Crystal 
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Spring,  Everett,  Middlesex  connty ;  Sheep  Eock  Spring,  Lowell,  Middle- 
sex county;  Simpson  Spring,  South  EaBton,  Bristol  county;  Undine 
Spring,  Brighton,  Suffolk  county. 

Michigan. — ^Two  springs  are  added  to  the  list  which  were  not  on  the  list 
for  1890.  They  are :  The  Moorman  Well,  Ypsilanti,  Washtenaw  county, 
and  Mount  Clemens  Sprudel  Water,  Mount  Clemens,  Macomb  county. 
One  spring  is  delinquent,  and  in  addition  to  the  two  new  springs  the 
following  report :  Americanus  Well,  Lansing,  Ingham  county;  Eastman 
Springs,  Benton  Harbor,  Berrien  county;  Magnetic  Mineral  Springs, 
Spring  Lake,  Ottawa  county;  Mount  Clemens  Original  Mineral  Springs, 
Mount  Clemens,  Macpmb  county;  Salutaris  Springs,  Saint  Clair  Springs, 
Saint  Clair  county;  Zauber  Wasser  Spring,  Hudson,  Lenawee  county. 

Minnesota. — One  spring,  the  Inglewood  Springs,  Minneapolis,  Hen- 
nepin county,  still  constitutes  the  representation  of  this  state  upon  the 
list. 

Missouri. — One  more  spring  is  delinquent  for  1891  than  for  1890.  Of 
the  ten  springs  on  the  Ust  six  report  as  follows:  B.  B.  Spring,  Bowling 
Green,  Pike  county;  Blue  Lick  Spring,  Sedalia,  Saline  county;  Eldo- 
rado Springs,  Cedar  county;  Paris  Springs,  Paris  Springs,  Lawrence 
county;  Randolph  Springs,  Randolph  Springs,  Randolph  coonty;  Reiger 
Springs,  Lineville,  Mercer  county. 

Mississippi. — Godbold  Mineral  WeH,  Summit,  Pike  county,  is  added 
to  the  list.  In  addition  to  this  the  following  report:  Brown's  Wells, 
Brown's  Wells,  Copiah  county;  Castalian  Springs,  Durant,  Holmes 
county. 

Montana. — For  the  first  time  Montana  is  represented  on  our  list.  The 
only  commercial  spring  so  feu*  as  known  is  Pipestone  Springs,  Je£fer- 
son  county. 

Nebraska. — The  Victoria  Mineral  Spring,  of  New  H^ena,  Custer 
county,  is  still  the  only  spring  on  the  list  for  Nebraska. 

New  Hampshire. — There  is  no  change  in  the  list  for  New  Hampshire. 
The  following  springs  report:  Conway  Springs,  Conway,  Carroll 
county;  Londonderry  Lithia  Springs,  ^  Londonderry,  Rockingham 
county;  Ponemah  Spring,  Amherst  Station,  Hillsboro  county. 

New  Jersey. — ^No  report  has  been  received  from  the  one  spring  of  New 
Jersey. 

New  Meodco. — Three  of  the  four  springs  credited  to  the  territory 
report  sales.  They  are:  Aztec  Springs,  Santa  Fe,  Santa  Fe  county; 
Ojo  Caliente  Springs,  Ojo  Caliente,  Taos  county;  Soda  Springs,  Coyote 
Canon,  Bernalillo  county. 

New  York. — ^Twenty-three  of  the  twenty -nine  springs  on  the  list  re- 
port for  1891.  Of  these,  four  were  not  on  tiie  list  for  the  preceding  year. 
They  are:  Kadawisda Spring,  Star  Spring,  Victor  Spring,  and  Verona 
Springs.  All  the  springs  reporting  are:  Artesian  Lithia  Springs,  BaU- 
ston  Spa,  Saratoga  county;  Avon  Spring,  Avon,  Cayuga  county; 
Cayuga  Water,  Cayuga,  Cayuga  county;'  Deep  Bock  Springs,  Oswego, 


MINERAL  WATERS.  607 

Oswego  county;  Kadawisda  Spring,  Clinton,  Oneida  county;  Massena 
Springs,  Massena,  St.  Lawrence  county ;  Miller's  Geneva  Mineral  Spring, 
Geneva,  Ontario  county;  Oak  Orchard  Acid  Springs,  Alabama,  Gen- 
esee county. 

Star  Springs,  Verona  Springs,  Verona  Springs,  Oneida  county;  Vic- 
tor Springs,  Darien,  Genesee  county;  White  Sulphur  Springs,  Sharon 
Springs,  Schoharie  county;  White  Sulphur  Springs,  Richfield  Springs^ 
Otsego  county. 

Saratoga  Springs,  Saratoga,  county. — Champion  Springs,  Empire 
Springs,  Excelsior  Springs,  Hathom  Springs,  High  Bock  Springs, 
Imperial  Springs,  Eoyal  or  New  Putnam  Spring,  Saratoga  Carlsbad 
Spring,  Saratoga  Vichy  Springs,  Saratoga  Kissengen  Spring. 

North  Carolina. — Only  five  of  the  springs  for  the  state  report  instead  of 
six  as  in  the  previous  year.  They  are:  Ashley's  Bromine  and  Arsenic 
Spring,  Ashe  county;  Barium  Springs,  Barium,  Iredell  county;  Lemon 
Springs,  Lemon  Springs,  Moore  county;  Lincoln  Lithia  Springs,  Lin- 
colntou,  Lincoln  county;  Thompson's  Bromine  Arsenic  Spring,  Crump- 
ler,  Ashe  county. 

Ohio. — There  is  no  change  from  the  statistics  of  1890.  The  following 
springs  report  for  1891:  Adams  County  Mineral  Spring,  Mineral 
Springs,  Adams  county;  Crystal  Mineral  Spring,  Urban,  Champaign 
county;  Electro-Magnetic  Springs,  Fountain  Park,  Champaign  county; 
Devonian  Mineral  Spring,  Lorain,  Lorain  county;  Magnetic  and  Saline 
Spring,  Marysville,  Union  county;  Rex  Mineral  Water,  New  Rich- 
mond, Clermont  county;  Ripley  Bromo-Lithia  Spring,  Ripley,  Brown 
county;  Sulphur  Lick  Spring,  Frankfort,  Ross  county. 

Oregon, — ^No  rei)orts  have  been  received  for  Oregon's  two  springs. 

Pennsylvania, — ^All  of  the  commercial  springs  of  Pennsylvania,  so  far 
as  they  are  known,  have  reported.  They  are:  Bedford  Springs,  Bed- 
ford, Bedford  county;  Black  Barren  Mineral  Spring,  Pleassmt  Grove, 
Lancaster  county;  Corry  Artesian  Mineral  Water,  Corry,  Erie  county; 
Cresson  Springs,  Cresson,  Cambria  county;  Eureka  Mineral  Springs, 
Saegertown,  Crawford  county;  Parker  Magnetic  Mineral  Spring,  Gar- 
deau,  McKean  county;  Pavilion  Springs,  Reading,  Berks  county; 
Pulaski  Mineral  Spring,  Pulaski,  Lawrence  county;  Ross-Common 
Springs,  Ross-Common,  Monroe  county;  Sizerville  Magnetic  Mineral 
Spring,  Sizerville,  Cameron  county;  Susquehanua  Springs  and  King- 
land  Spring,  Rush,  Susquehanna  county. 

Rhode  Island, — Both  of  the  springs  on  our  list  report.  They  are: 
Holly  Springs,  Woonsocket,  Providence  county;  Ochee  Mineral  and 
Medical  Springs,  Johnston,  Providence  county. 

South  Carolina, — The  only  spring  reporting  for  the  state  was  not 
upon  the  list  for  1890.  It  is  Garrett  Sjirings,  Spartanburg,  Spartan- 
burg county. 

South  Dakota, — South  Dakota  is  still  represented  only  by  the  Dakota 
Hot  Springs  of  Hot  Springs,  Fall  River  county. 
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Tennessee. — One  new  spring  is  added  to  the  list,  viz:  Hairicane 
Springs  reports  for  the  first  time.  The  springs  reporting  are:  Hurricane 
Springs,  Tnllahoma,  Franklin  county;  Idaho  Springs,  St.  Bethlehem, 
Montgomery  county;  Tate  Spring,  Tate  Spring,  Grainger  county. 

Texas. — One  spring  is  dropped  firom  the  list  for  1891  and  of  the  thir- 
teen remaining  the  following  ten  report :  Capp's  Well,  Longview,  Gregg 
county;  Elkhart  Mineral  Well,  Elkhart,  Anderson  county;  Hynson's 
Iron  Mountain  Spring,  Marshal^  Harrison  county;  Mineral  Wells,  Min- 
eral Wells,  Palo  Pinto  county;  Montvale  Springs,  Marshall,  Harrison 
county;  Overall  Mineral  Well,  Franklin,  Eobertson  county;  Slack's  Well, 
Walder  Depot,  Gonzales  county;  Texas  Sour  Springs,  Luling,  Caldwell 
county;  Tioga  Mineral  Well,  Grayson  county;  Wooten  Wells,  Wooten 
Wells,  Robertson  county. 

Vermont. — ^There  is  no  change  in  the  list  for  Vermont.  The  follow- 
ing are  the  springs  that  report:  Alburgh  Springs,  Alburgh  Springs, 
Grand  Isle  county ;  Brunswick  White  Sulphur  Spring,  Brunswick,  Essex 
county;  Clarendon  Springs,  Clarendon,  Butland  county;  Missisquoi 
Springs,  Sheldon,  Franklin  county. 

Virginia. — ^Two  springs  not  on  the  list  for  1890  report.  They  are: 
Chase  City  and  Healing  Springs.  The  following  twenty-one  of  the 
twenty-five  springs  report:  Blue  Bidge  Springs,  Blue  Bidge  Springs, 
Botetourt  county ;  Buffalo  Lithia  Springs,  Buffalo  Lithia  Springs,  Meck- 
lenburg county;  Chase  City  Chlorine  Spring,  Chase  City,  Mecklenburg 
county;  Cove  Lithia  Springs,  Wytheville,  Wythe  county;  Elk  Lithia 
Springs,  Elkton,  Bockingham  county;  Farmville  Lithia  Springs,  Farm- 
ville,  Cumberland  county;  Healing  Springs,  Healing  Springs,  Bath 
county ;  Hunter's  Pulaski  Alum  Springs,  Walk  ers  Creek,  Pulaski  county ; 
Massanetta  Springs,  Harrisonburg,  Bockingham  county;  Otterburn 
Lithia  and  Magnetic  Spring,  Amelia,  Amelia  county;  Osceola  Springs, 
Harrisonburg,  Bockingham  county;  Paeonian  Spring,  Clarks  Gap,  Lou- 
doun county;  Boanoke  Bed  Sulphur  Spring,  Catawba,  Boanoke  county; 
Bockbridge  Alum  Springs,  Goshen,  Bockbridge  county;  Bockingham 
Springs,  McGaheysville,  Bockingham  county ;  Seven  Springs,  Abingdon, 
Washington  county;  Stribling  Springs,  StribUng  Springs,  Augusta 
county;  Shenandoah  Alum  Springs,  Mount  Jackson,  Shenandoah 
county;  Virginia  Arsenic,  Bromine,  and  Lithia  Spring,  Christiansburg, 
Montgomery  county;  Walla whatoola  Alum  Springs,  Bichmond,  Bath 
county;  Wolf  Trap  Lithia  Springs,  Wolf  Trap  Station,  Halifax  county. 

Washington. — There  is  no  change  in  the  list  for  the  state  of  Washing- 
ton. The  springs  reporting  are:  Medical  Lake  Springs,  Medical  Lake, 
Spokane  county;  Yakima  Soda  Springs,  I^orth  Yakima,  Yakima  county. 

West  Virginia. — The  list  for  1891  shows  no  change  from  that  of  1890 
for  West  Virginia.  The  springs  reporting  are:  Capon  Springs,  Capon 
Springs,  Hampshire  county;  Ixondale  Springs,  Independence,  Preston 
county;  Bed  Sulphur  Springs,  Monroe  county;  Salt  Sulphur  Springs, 
Salt  Sulphur  Springs,  Monroe  county;  Triplet  Springs,  Grant  district, 
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Pleasants  county;  White  Snlphnr  Springs^  White  Snlphor  Springs, 
Greenbrier  county. 

Wisconsin. — ^Twenty  of  the  twenty-three  springs  credited  to  Wiscon- 
sin report  sales  in  1891.  They  are :  Allouez  Magnesia  Spring.  Oreen  Bay, 
Brown  county:  Bethania  Mineral  Spring,  Osceola  Mills,  Polk  county; 
Darlington  Mineral  Water,  Darlington,  Lafayette  county;  Fort  Craw- 
ford Spring  Prairie  du  Chien,  Crawford  county;  LebcDS  Wasser  Spring, 
Oreen  Bay,  Brown  county;  Nee-Ska-Ea  Springs,  Wauwatosa,  Milwau- 
kee county;  Palmyra  Springs,  Palmyra,  Jefferson  county;  Bainbow 
Mineral  Springs,  Wautoma,Wausharacounty;  Salvator  Mineral  Spring, 
Oreen  Bay,  Brown  county;  Sheboygan  Springs,  Sheboygan,  Sheboygan 
eounty;  Silver  Sand  Spring,  Milwaukee,  Milwaukee  county;  Vita  Min- 
eral Spring,  Beaver  Dam,  Dodge  county. 

Waukesha  Springs,  Waukesha  county. — ^Almanaris  Springs,  Arca- 
dian Springs,  Bethesda  Springs,  Henk  Mineral  Spring,  Horeb  Mineral 
Spring,  Mineral  Bock  Spring,  Hygeia  Mineral  Spring,  White  Bock 
Mineral  Spring. 

Summarff  of  rep&rU  of  mineral  tprings  for  1891  hy  States  and  Tenritarie$, 
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IMPORTS  AlfD  EXPORTS. 

Imports, — ^Prior  to  1884  nataral  mineral  waters  were  not  distingoished 
from  artificial  mineral  waters,  but  since  1883  the  distinction  has  been 
made,  but  the  latter  have  not  been  classified  according  to  the  recepta- 
cles in  which  they  were  imx>orted.  The  following  tables  give  the  impor- 
tation of  mineraJ  waters,  showing  an  increase  in  the  importation  of 
artificial  waters,  and  a  decrease  in  nataral  waters : 

Mineral  waters  imported  and  entered  for  eaneumpHon  in  the  United  States,  1867  to  188S, 

inclusive. 
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In  bottles  of  1 
quart  or  less. 
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25,635 

80,680 

84,604 

67,051 

2,326 

601 

471 

1,800 

1,328 

815 

2,352 

10, 731 

11,850 

17,010 

7.064 

8.792 
22,819 

9,739 
18,025 

2,320 

1860 
2,052 

802 
1,748 

174 

QaOona, 

$187 

104 

245 

508 

141 

116 

75 

16 

2 

QaUiont, 

$25,410 

20,594 

26,682 

82,931 

84,919 

68,067 

100,558 

80,406 

102.113 

136,781 

168,808 

351,727 

284,500 

806,621 

395,402 

427,  U5 

448,496 

1868 

554 

1,042 

2,063 

1,336 

639 

355 

95 

6 

1869 

1870 

1871 

1872 

1873 

394,423 

199,035 

395.956 

447,646 

520, 751 

883,674 

708.107 

027,709 

1,225,462 

1.542,905 

1,714,086 

$98,151 
79,789 
101,640 
134,880 
167,468 
850,012 
282,153 
285,796 
383,616 
410, 106 
441.489 

1874 

1875 

1876 

1877 

22 

1878 

1879 

8 

4 

1880 

1881 

66 

26 

1882 

1883 

Imports  for  years  1884  to  1891. 


Yews  ended— 


Jnne  80, 1884 
1885 

Deo.  31,  1886 
1887 
1888 
1880 
1800 
1891 


Artificial  mineral 

waters. 

Gallona. 

Yalne. 

20,866 

$4,591 

7,072 

2,157 

62,464 

16, 815 

13,885 

4.851 

12, 752 

4,4U 

86,404 

8,ni 

22,328 

7,133 

26,700 

8,700 

Natnral  mineral 
watna. 


Gallona. 


1,505,296 
1.060,072 
1.618,900 
1.015,6U 
1,716.461 
1,558,068 
2,822,008 
2,010.88S 


Yalne. 


$802,661 
887,875 
854,242 
885,906 

341,606 
866,661 
438,281 
802. 8M 


EoBporU. — ^The  exports  of  natural  mineral  waters  from  the  United 
States  from  1875  to  1884  Yaried  in  Yalne  from  a  minimnm  of  $80  in  1876 
to  a  maximum  of  $1,529  in  1879.  Since  1884  there  haYe  been  no 
exports  of  natural  mineral  waters  reported. 

The  exports  of  artificial  mineral  waters  are  trifling. 
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